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WILLIAM MoRAE, C.I.E,, M.A., D. Sc., E.L.S. 


AN APPRECIATION 

William McRae was bom in Scotland in 1878, and received his education in 
the Edinburgh University from where he obtained the degrees of M.A. and 
B.Sc. He joined the Indian Agricultural Service in 1908 as a Supernumerary 
Mycologist at the Imperial Institute of Agricultural Research, Pusa. Soon 
after his appointment he was deputed to investigate the blister blight of tea, 
a disease which was doing a great deal of damage to the tea gardens in Darjeeling 
and published a bulletin indicating the lines on which its control was to be 
attempted. 

In 1910, his services were placed at the disposal of the Government of Madras 
for employment in the local Agricultural Department which he served for 9 
years, first as Government Mycologist mid then as the Principal of the Agricul¬ 
tural College. During this period h( organised the Mycological Section, 
developed the courses in Mycology for the students of the Agricultural College 
and caused campaigns to be conducted successfully against the bud-rot of palms 
in the Presidency He also described a new Phytophthora that was affecting 
the rubber plants 

On the appointment of Dr E. J Butler, then Imperial Mycologist as Director 
of the Imperial Institute of Mycology, London, in 1920, McRae returned to 
Pusa as head of the Myeologieal Section of the Institute, which post he held 
till the end of his service except for short periods when he acted as Agricultural 
Adviser to the Government of Tndia and as Agricultural Expert to the Imperial 
Council of Agricultural Research. The wilt disease of oigeon pea, the virus* 
diseases of sugarcane and the foot-rot of betel vine are some of the important 
investigations carried out during this period. In addition to his duties as 
Imperial Mycologist, he held the post of Joint Director and eventually that of 
the Director of the Institute. His activities at Pusa were thus both scientific 
and administrative and the continued progress of the Institution is due, to a 
great measure, to,his zeal and energy in both these directions. He made very 
useful contributions to Indian Mycology, no less than 21 papers of importance 
being to his credit for which he was awarded the degree of Doctor of Science 
by Edinburgh University. As a filting recognition of his loyal sen ices, the 
Government of India conferred upon him the honour of "C.I.E.” in June 1984. 
His retirement from 23rd June, 1934, has been n distinct loss to the Deportment 
Of Agriculture. [F.J.F.S.] 
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A NOTE ON THE PRODUCITON OP SUGAR DIRECTLY 
FROM CANE IN MODERN FACTORIES IN INDIA 
DURING THE SEASON 1933-34* 




E. C. SRIVASTAVA, B.Sc., 


Sugar Technologist , Imperial Council of AgiicuUural Research , 
India , Gawnpore. 


I, Number of factories operating 


The remarkable expansion of the Sugar Industry in India, following on 
the grant of protection in 1932, is shown by the rate at which new factories 
have been built during the last two years. Trior to 1932*33 there .were only 
31 cane factories in operation. The first batch of 27 new factories (including 
one small experimental factory) was added during 1932-33. Another 65 new 
factories were built for working in 1933-34, making a total of 123 factories 
in indii, an increase of almost 400 per cent, in two years. 

The present note deals with 112 out of the 123 factories, as 7 factories* 
were not ready in time for working, 8 failed to submit returns and one has 
been excluded as it is a small experimental factory for training of students, 
with a nominal and uncertain output. 


*Tt mav be pointed out that the present note docs not deal with the total production of 
sugar m India, but only with the portion produced by modern vacuum pan factories directly 
from cane Tn addition to this, consideiablc quantities of sugar are manufactured from can 1 * 
by small scale open pan factories and abo refined from qu\ in vacuum pan refineries, 

(2) 


fcRODlfCTIOfj OF SUGAR FROM CANE IN 1938-34 $ 

The following table shows the provincial distribution of factories working 
uitn cane during the last three seasons. 

Table I. 


Provincial didribution of factories working with cane. 




Number of cane factories operating 




Season 1933-34 




Province 

New fac¬ 
tories 

commencing 
operation 
for the 
first time 
in 1933-34 

Factories 
commencing 
operation 
for the 
first time 
in 1932-33 

" 

Factories 
commencing 
operation 
prior to 
1932-33 

Total 

Season 

1932-33 

Season 

1931-32 

1. United Pro¬ 
vinces. 

27 

19 

14 

60 

33 

14 

2. Bihar and 

Orissa. 

14 

7 

12 

33 

19 

12 

3. Punjab . 

5 

• • 

1 

6 

1 

1 

4. Madras 

2 


2 

4 

2 

2 

5. Bombay 

4 


i 

5 

1 

2 

6. Bengal 

2 


.. 

2 

.. 

• • 

7. Burma 

•* 

I 

i 

1 

1 

1 

8. Indian States 

1 


.. 

1 


j_„. , 

: 

-- 1 

- — 

--- 

_ _ 

_ _ _ r ._ 


Total . 

55 j 

20 1 

3! 

1,2 1 

1 

1 57 

| 32 

1 


It will be seen that the United Provinces registered the largest increase, rue 
number of factories in the province being now moie than halt of the total 
number working in India during the season. For the first time two factories 
were built in Bengal and one in an Indian State. Burma is the only province 
in which no new factory was built during the year. 

II. Duration of season 

Information regarding the duration of the cane crushing season under 
review is tabulated in the following tables. Table 11 shows the dates of 
starting of campaign by factories in each province. One new factory in the 
Punjab failed to supply information regarding the date of commencing ooera- 
tions. Hence Table II gives particulars for 111 out of 112 factories. 
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Table n. 

Dates of commencement of cane crushing season 1933-34. 


Number of factories started 


Date of starting 

United 

Provinces 

Bihar and 
Orissa 

All other 
provinces 

Total 

for 

Total 

for 

♦New 

fac¬ 

tories 

Old 

fac¬ 

tories 

♦New 

fac¬ 

tories 

Old 

fac¬ 

tories 

♦New 

fac¬ 

tories 

0 d 
fac¬ 
tories 

India 

season 

1933-34 

India 

season 

1932-33 

4th-17th Oct. 1933 


m 

i 


p 

1 

I 


18th-31st Oct. 1933 

1 

H 

1. 

•• 

1 


1 

3 

lst-7th Nov. 1933 

1 

tl 


3 

1 


12 

7 

8th-14th Nov. 1933 

1 

8 


7 



16 

9 

16th-21st Nov. 1933 

2 

10 


3 


1 

16 

13 

22nd-28th Nov. 1933 . 

3 


2 

3 

.. 


10 

4 

29th Nov. to 5th Dec. 
1933. 

2 


1 




5 

2 

6th-12th Dec. 1933 


1 





1 

5 

13th-19th Dec. 1933 

3 

2 

1 

2 

1 

1 

10 

3 

20th-26th Dec. 1933 

1 

( # 

1 

.. 

2 

.. 

4 

1 

27th Dec. 1933 to 10th 
Jan. 1934 . 

5 

.. 





7 

7 

llth-25th Jan. 1934 

5 

1 



2 

2 

12 

1 

26th Jan. to 8th Feb. 
1934. 

1 


1 

1 

2 


5 

1 

9th-22nd Feb. 1934 

1 

.. 

3 

.. 

1 

.. 

5 

1 

23rd Feb. to 9th March 
1934. 

.. 


. • 

.. 

i 

1 

l 

. • 

1 


10th-23rd March 1934 . 

1 

•• 



3 1 

i 


4 


24th March to 1st April 
1934. 

.. 

.. 

1 

.. 

l 

1 

.. 

1 

.. 

Total 

27 

33 

JU 

19 

13 

5 

111 

57 


* The term “ new factories ” denotes factories which commenced working for the 
first time during the season 1933-34, whilst " old factories •' covers all other factories 
and includes-the factories which were in operation prior to 1932 as well as the new ones 
which commenced operations during the season 1932-33. This nomenclature has 
been followed throughout the present .note. 
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The crushing season 1933-34 commenced at approximately the same period 
as the previous year’s season, but it is noteworthy that a factory in the Bombay 
Presidency established a record in early starting by commencing the campaign 
in the beginning of October. 

The new factories were on the whole late in starling work. More thau 
half of them were not ready, for working till the end of December. One new 
factory in Bihar and Orissa commenced working only in the beginning of April. 

The majority of old factories throughout India began their season between 
the beginning .of November and the middle of December. 

The dates of closing of the season are shown in Table III. 

Table III. 

Dates of closing of cano crushing season 1933-34 . 


Number of factories closed 



United 

Bihar and 

All other 




Provinces 

Orissa 

provinces 

Total 

Total 

Date of closing 







for 

for 


New 

Old 

New 

Old 

New 

Old 

India 

India 


fac- 

fac- 

fac- 

fac- 

fac- 

fac* 

1933-34 

1932-33 


tories 

tories 

tories 

tories 

tories 

tories 



24th Feb. to 19th March 






m 



1934. 

3 

,, 

,, 

1 

2 


6 

.. 

20th-31st March 1934 

6 

2 

, , 


1 

iii'f 

» 

2 

lst-14th April 1934 

1 

5 

2 

i 

1 

i 

11 

4 

15th-30th April 1934 . 



5 

5 

.. 

i 

37 

8 

lst-7th May 1934 . 

4 

5 

2 

2 

3 

,, 

16 

7 

8th-14th May 1934 

1 

4 

,, 

3 

2 

i 

11 

10 

15th-21st May 1934 . 

2 

., 

i 

2 

i 

,, 

6 

9 

22nd-28th May 1934 

., 

1 

i 

1 

i 

., 

4 

6 

29th May to 4th Juno 









1934. 


• • 

i 

1 

• • I 

• • 

2 

9 

5th-11th June 1934 


.. 

# # 

1 

i 

i 

2 

2 

12th- 18tli June 1934 



1 

., 

.. i 


1 


19th-30th June 1934 



,, 

1 

i 

f # 

2 


1st-15th July 1934 





.. 

i 

1 


Total 

27 

33 

13 i 

18 

12 

5 




The above table does not include 4 out of the 112 factories which worked 
during the season. Two of these (one new and one old) in Bihar and Orissa 
were so badly damaged by the earthquake of the 15th January 1934 that 
they could not resume work before the close of the season. A factory in 
Southern India was expected to continue working till September (the 
crushing season in this, locality oxtending over 8 to 9 months in the year) 
and hence information regarding the date of closing of this factory also has 
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been excluded from the above table. The only other factory not included 
in the above table is one of the factories situated in the Punjab which 
failed to submit a complete return. 

All the factories, both new and old, in the United Provinces had stopped 
working by the end of May 1934, whilst the crushing season in Bihar and 
Orissa lasted till the end of June, the latter province thus having an advantage 
of about a month. As against this, it may be mentioned that much of the 
cane crushed by the Bihar factories towards the end of the season was 
obtained from the earthquake affected areas, which was transported, in many 
cases, over long distances. This was done as a measure of relief to the 
cane-growers, as the recovery of sugar from such cane was generally low. 

An old factory in Southern India continued working till the middle of July. 

Statistics relating to the actual number of days (maximum, minimum 
and mean) for which factories worked during the season are summarised in 
'Table IV. The figures in this table are obtained by making allowance for 
stoppages of cruslung during the period intervening between thq dates of 
commencement and closing of the season. F.or comparison figures for the 
previous year are also shown in the table. 

Table IV. 

Sumber of days of actual working of factories during cayie crushing season 

1933-34 . 


Number of days of actual working 


1 

1 

Particulars j 

Season 1933-34 


Season 

1932-33 


'United 

Pro¬ 

vinces 

Bihar 

and 

Orissa 

All 

other 

pro¬ 

vinces 

All 

India 

United 

Pro¬ 

vinces 

Bihar 

and 

Orissa 

All 

other 

provinc¬ 

es 

All 

India 

Old factories :— 









Maximum 

166 

164 

208 

208 

182 

184 

175 

181 

Minimum 

60 

84 

84 

60 

114 

95 

43 

43 

Moan 

128 

119 

137 

126 

144 

154 

112 

143 

New' factories :— 

1 






i 


Maximum 

172 

128 

143 

172 

179 j 

175 

1 

179 

Minimum 

20 

30 

26 

20 

39 

51 

I 

39 

Mean 

9$ 

| 86 

i 

67 

84 

129 1 

142 


132 

All factories :— 


! 







Maximum 

172 

164 

208 

208 

182 

184 

175 

184 

Minimum 

20 

30 

26 

20 

39 

51 

43 

39 

Mean . 

112 

106 

84 

106 

136 

149 

112 

138 
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It will be seen that the maximum number of days worked by a factory 
during the season 1933-34 was 208 against 184 in the previous year. The 
average number ot working .lavs for the whole of India during the season is! 
however only 106 as against 138 Inst year. 

This reduction in the number of working days was due to various causes: 
delay in completion of new factories, damage and dislocation caused by the 
earthquake, and a poor cane crop in the Western parts of the United Provinces. 

A further analysis of the duration of the cane-crushing season is given 
in Table V. 

Table V. 

Analyst* of duration of crushing season. 



It will be observed from this table that out of a total of 60 old and new 
factories in the United Provinces 11 worked for 150 to 174 days, 14 for 125 to 
149, and 13 each for 100 to 124 and 75 to 99 days Tn the case of Bihar and 
Orissa, out of a total of 31 factories only 5 worked for 150 to 174 days, 6 foi 
125 to 149 days and 7 for 100 to 124 days. The comparative figures for the 
season 1932-33 show the longer duration pi that season. 


111. Capacities of factories 

Data relating to capacities of factories expressed in terms of the total quantity 
of cane crushed during the season 1933-34 are summarised in the following table. 












Quantity of cane crushed by factories during season 1933-34 (in tons)* 
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IV. Effect of earthquake on the sugar industry 

The severe earthquake which occurred on the 15th January 1934 caused very 
extensive* damage to a number of sugar factories in Bihar. Of the 33 factories 
operating in the province all excepting about half a dozen had to be closed down 
temporarily after the earthquake, but fortunately the damage in most cases 
was not serious and work was resumed after a short time. 

Eight factories were damaged seriously. Of these 3 are situated in the 
Champaran district, 2 in the Muzaffarpur district and 3 in the Darbhanga district. 
Two factories, one each in the districts of Muzaffarpur and Darbhanga, were 
damaged to such an extent that they could not be re-started during the season. 
The total number of deaths reported from six of thei eight factories is 82, whilst a 
much larger number of men received injuries. The cost of repairing the damage 
caused to plant and buildings of sugar factories is estimated at Rs. 20 lakhs. 

The effect of the earthquake on recovery of sugar and number of working 
days of the eight factories referred to above may be estimated from the following 
table which gives comparative figures for seasons 1932-33 and 1938-34. 

Table VIII. 


Effect of earthquake on factories which were severely damaged. 


Factory 

District 

Recovery of sugar por 
cent, cano 

Number of working 
days 

1933-34 

1932-33 

1933-34 

1932-33 

No. 1 

• • 


Champaran . 

7*5 

8*1 

55 

175 

No. 2 

• • 

• 

Do. 

8*2 

8*4 

105 

174 

No. 3 

• • 

• 

Do. 

7*0 

8*3 

97 * 

123 

No. 4 

• • 

• 

Muzaffarpur 

61 

New 

39 

New 






factor\ 


factory 

No. 5 

• » 


Do. . 

7*2 

8*5 

117 

143 

No. 6 

• t 


Darbl.anga . 

8*4 

8*7 

131 

177 

No. 7 



Do. 

1 8 ‘ 4 

8*7 

56 

174 

No. 8 



Do. 

1 8 Q 

8 ’7 

90 

173 


The damage to standing cane crop was not serious but as a result of the 
breakdown of sugar factories and dislocation of rail and road transport, 
approximately 150 lakh maunds of cane had to be disposed of from the affected 
area. Of this quantity about 30 lakh maunds w r ere taken up by the damaged 
factories after they were repaired and re-started and about 88 lakh maunds 
were consumed by the undamaged and slightly damaged factories in the earth¬ 
quake affected area* The Cane Marketing Board started by Government was 
able to supply further 27 lakh maunds to factories outside this area. The 
balance of 60 lakh maunds was either crushed in bullock-driven mills for 
conversion into gur or was used a$ fodder. 
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The large quantity of cane, amounting to 90 lakh maunds, which was 
taken by factories from the earthquake area had a serious effect on their 
average recovery of sugar as, on account of difficulty of transport, most of 
this had considerably deteriorated before it could be crushed. 

The damage to cane lands due to depositing of sand is not considered to 
be permanent or serious. 

V. Sugar production 

The production of sugar direct from cane in India totalled 453,965 tons 
during the season 1933-34 as against 290,177 tons during 1932-33. Out of the 
total production for 1933-34, the production of sugar by new factories amounted 
1o 147,706 tons, whilst that of old factories was 306,259 tons. The production 
of old factories thus shows an increase of 5-5 per cent, over the previous year. 
The total increase in the output of sugar during the season 1933-34 over that 
of the previous year amounts to 163,788 tons. 

The tables below show details of sugar production for factories in: (a) the 
United Provinces, (b) Bihar and Orissa, (c) Bombay, Madras, the Punjab, 
Bengal, Indian States and Burma and (d) India as a whole. 

Table IX. 

Production of sugar and molasses by factories in the United Provinces. 


Particulars 


1983-84 



1932 33 


Old 

factories 

New 

factories 

Total 

Old 

factories 

New 

factories 

f Total 

Number of factories worked . 

38 

27 

60 

14 

10 

S3 

Cane crushed (tong) 

2,026,652 

989,621 

3,015,173 

871,613 

769,881 

1,641,'M 

Sugar produced (tons) . 

186,586 

87,188 

273,774 

73,908 

66,346 

U0.844 

Molasses produced (tons) 

77,067 

32,985 

110,052 

32,535 

32,055 

64,590 

Recovery of sugar per cont. 
cane. 

0*21 

8*81 

9*08 

8*48 

8*61 

8*55 

Recovery of molasses per cent, 
cane. 

8*80 

3*83 

3*66 

3*80 

4*10 

3-eo 

Table X 

Production of tugar and nwiasses by factoriei 

s in Bihar and Orissa . 

Number of factories worked , 

19 

14 

33 

12 

7 

19 

Cane crushed (tons) 

1,141,477 

541,304 

1,682,781 

1,066,230 

428,297 

1,494,52 < 

Sugar produced (tons) . 

95,612 

44,845 

139,957 

92,464 

36,146 

128,610 

Molasses produced (tons) 

40,663 

20,472 

61,026 

41,196 

16,672 

67 868 

Recovery of sugar per cent. 

cane . . . 

Recovery of molasses per cent. 

8- 88 

8*19 

8* 32 

8* 67 

8*44 

8* 60 

cane. 

3* 65| 

3*78 

8'62 

3*00 

380 

8* #0 


Production of sugar and molasses by factories in Bombay, Madras, the Punjab , Bengal . Indian States and 
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Table XII. 

Total production of sugar and molasses by factories in India . 



1933-34 

1932-33 

| 1 

Particulars 

Old 

factories 

New 

factories 

i 

Total 

, 

Old 

factories 

New 

factories 

Total 

Number of fac¬ 
tories worked 

57 

55 

112 

31 

26 

57 

Cano crushed 

(tons) * 

3,427,009 

1,730,364 

5,157,373 

2,152,053 

1,198,178 

3,350,231 

Sugar produced 
(tons) . 

306,259 

147,706 

453,965 

187,685 

102,492 

290,177 

Molasses produced 
(tons) • 

127,913 

62,471 

190,384 

81,692 

48,727 

130,419 

Recovery of sugar 
per cent, cane 

8*90 

8*53 

8“ 80 

8* 72 

8.55 

8-06 

Recovery of mo¬ 
lasses per cent, 
cane 

3-73 

3*61 

3*68 

3*80 | 

! 

4-10 

3*90 


It will be observed that the quantities of cane crushed and sugar and molasses 
manufactured by the old factories in the United Provinces during 1983-34 were 
considerably larger than in 1932-33. But the now factories did not do as well 
us the old ones due to their lower extraction percentage and the shorter working 
period during the season. The working results of the new factories were inferior 
to those of the old factories in all the provinces during this season. 

The all-India increase in the quantity of cant' crushed was over 58 per cent, 
and in that of sugar and molasses produced 56 and 45 per cent, respectively. 

An analysis of the average percentage recovery of sugar from cane for 
factories in different provinces during the season 1933-34 is given in Table XIII. 
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Table XIII. 

Average percentage recovery of sugar from cane during season 1933-34. 


Aybragb fbrcbhtag* recovery of sugar from cake 


Particulars 

1988-84 

f 

1982-33 


United I 
Provinces 

i 

Bihar 

and 

Orissa 

All 

other 

provinces 

All 

India 

United 

Provinces 

Bihar 

1 and 
| Orissa 

All other 
provinces 

All India 

Old factories— 









Maximum . 

10*08 

10*00 

10*98 


9*50 

9*10 

11*10 

11*10 

Minimum • 

0*87 

j 6*27 

7*10 


7*00 | 

6*10 

6*90 

6*10 

Mean 

9*21 

8*38 

9*26 


8*48 

i 

8*67 

9*90 

8*72 

New factories— 


1 

1 

i 



i 




Maximum . 

10*27 

9*60 

9‘GO 

10'27 

9*20 

9*20 

.. 

9*20 

Minimum . 

6*60 

5*60 

4*88 

4*38 

6*70 

6*90 

.. 

i 6 70 

Mean 

8*81 

8*19 

] 8*11 

8’63 

8*61 

8*44 

• 

8*65 

All factories— 








1 

Maximum 

10*27 

10*00 

10*98 

10*98 

9* GO 

9*20 

11*10 

11 10 

Minimum . 

6*60 

5*60 

1 4*38 

4*88 

6*70 

6*10 

6*90 

6*10 

Mean 

9*08 

8*32 

8*75 

8‘80 ] 

i 

8*55 

8*60 

0*90 

8 t6 


The highest recovery for the season was 10 98 per cent., as against 11*10 per 
cent, during the preceding season. It is gratifying to note that in spite of a 
number of adverse circumstances the average extraction for the whole of India 
shows a slight increase, the figure being 8 80 for 1988-84 a£ against 8*66 for 
1932-33. 

The average extraction percentage sinws a marked increase in the United 
Provinces, the figure being 9 08 per cent, as against 8*55 per cent, during the 
previous year. But in Bihar and Orissa the recovery has declined from 8*60 
per cent, in 1932-33 to 8*32 per cent, in 1938-34, due to the havoc wrought by 
the last earthquake. 

The recovery of sugar in new factories was on the whole satisfactory though 
the figures for a few factories were very low. 

A further analysis of the recovery of sugar is given in Table XIV. 
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Table XIV. 

Analysis of the recovery of sugar . 


Recovery of sugar per 
cent, cane 

United 

Provinces 

- 1 

Bihar and 
Orissa 

All other 
provinoes 

All 

India 

New 

Old 

New 

Old 

New 

Old 

1033-34 

1932-33 

11 and higher 

.. 

, . 


.. 

.. 

. . 

, . 

1 

10*5 to 10*9 

• • 





1 

1 

• • 

10 to 10* 4 . 

3 

4 


1 

.. 


8 

1 

9*5 to 9*9 . 

2 

7 

1 


1 


11 

2 

9 to 9*4 

4 

9 

1 

i 

1 

• • 

16 

13 

8*6 to 8-9 . 

6 

5 

5 

5 

4 

2 

27 

14 

8 to 8*4 

4 

3 

2 

5 

1 

• • 

15 

14 

7*5 to 7*9 . 

5 

2 

1 

3 

. • 

• • 

11 

6 

7 to 7*4 

.• 

2 

1 

3 

i 

2 

8 

2 

6 to 6*9 

2 

1 

2 

1 

' 3 

• • 

9 

4 

5 to 5*9 

• • 


1 


2 

• • 

3 

• • 

Below 5 

1 

i • • 


1 

i 

2 


3 

• • 

Total # 


D 

D 



5 

112 

37 


This table bring** out clearly the improvement in recovery which has been 
a feature of the results obtained by factories in the United Provinces during the 
last season. As many as 9 factories in India had recoveries of 10 per cent, and 
over. Out of 112 factories in India 68 had recoveries of 8*5 per cent, and over. 
The factories which did best in Northern India were those situated in the. 
eastern districts of the United Provinces and in the Saran district of Bihar. 
This area was not affected either by the earthquake or by the adverse natural 
conditions which prevailed in the West of the United Provinces, and the season 
in the area was therefore normal This shows that, given a normal crop, the 
factories are n >w in a position to show results well above those obtained in the 
past. 

A review of the average percentage recovery of sugar from cane during the 
last five seasons ib given in Table XV, 
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Table .XV. 


Recovery of sugar from cane during the five seasons 1929-30 to 1933-34 . 


Province 

Recovery of sugar per cent, cane 

1020-30 

1930-81 

1931-32 

1932-33 

1933-34 

United Provinces 

9*00 

8*88 

8*59 

8-55 

908 

Bihar and Orissa 

8*90 

9*17 

9*00 

8-60 

8*32 

Other provinces 

10*12 

9-84 

9-60 

9*90 

8*75 

All India • . • . 

9*07 

9-09 | 

8- 89 

8*06 

8*80 


In Table XVI have been brought together all-India figures for sugar produc¬ 
tion for the last eleven years. For comparison figures for recovery of sugar in 
Java have also been shown side by side. 

Table XVI. 


Production of sugar directly from cane in modern factories in India . 


Season 

rifo. o£ 
factories 
producing 
sugar direct 
from cane 

Cane 

crushed 

(tons) 

Sugar 

produced 

(tons) 

Per cent, 
recovery 
for India 

Per cent, 
recovery 
for Java 

1923-24 . 

23 

514,109 

38,312 

7*45 

11*44 

1924-25 . 

23 

433,021 

33,805 

7*79 

1238 

1925-20 . 

23 

059,400 

52,990 

8*03 

12 38 

1020-27 . . . 

25 

742,308 

62,941 

8*47 

! 10*85 

1927-28 . 

20 

780,476 

67*684 

8*60 

11* 62 

1928-29 . 

24 

791,361 

68,050 

8*59 

12*16 

1929-30 . 

27 

989,776 

89,768 

9*07 

12*42 

1980-31 . 

29 

1,317,248 

119,859 

9.09 

11*43 

1931-32 . 

32 

1,783,499 

168,581 

8- 89 

11*92 

1932-33 . 

57 

3,350,231 

290,177 

8 66 

11*16 

1938-34 

112 

5,157,878 

453,965 

8*80 

• * 
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- The year under report was in several respects an unfortunate one for the 
cane sugar industry of India In the Western districts of the United Pro¬ 
vinces, which comprise a large cane acreage, the crop was damaged by late 
rains and floods followed by an attack of certain insect posts. The demand 
for cane was, at the same lime, increased as a number of new factories were 
built in this area. This resulted in a shortage of cane supply and in a deterio-, 
ration of the quality of the raw material, which on the one hand shortened 
the working season and on the other lowered the recovery of sugar of these 
factories. Tn North Bihar, another important sugar producing tract, the 
disastrous earthquake in January 1934, caused serious damage to several 
factories particularly in the districts of Champaran, Muzaffarpur and Darbhanga. 
The diversion of cane crop to other factories was hampered by the dislocation 
of rail and road transport. Such cane from the earthquake area as could 
eventually be* taken up b\ factories was so dry and stale that the average recovery 
of sugar was materially lowered. 

It is a remarkable tribute to the inherent soundness of the industry that 
in the face ot these adverse natural factors, and in spite of the fact that a 
record large number of new factories made their debut during the year, the 
all-India average recovery of sugar registered a distinct advance over thoi 
preceding year, which is most marked in the case of the United Provinces. 
The prospects for the coming seasan are favourable and it is expected that 
this improvement in recovers will be well maintained. Apart from a good 
crop and the improvements and extensions of plant, which have recently 
been made, the most hopeful feature consists in the realization, on the part 
of factory owners, of the supreme importance of employing only the best 
technical staff. The determining factor in the future, in regard to improve¬ 
ment in efficiency, will be the extent to whieh tin* importance of employing 
none but the best qualified technical staff is realized. 
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The investigations were carried out in two villages of the Tirupur tract, 
Madathupalayam and Andiyur, representative of the two important types of 
cottons, Cambodia and Karunganni, grown in the tract. (See Report on 
Marketing of Cottons at Tirupur.) Both the villages are situated in the* 
Coimbatore district. The two varieties are cultivated in two distinct tracts, 
methods of cultivation varying in great detail, as the first is grown under 
irrigated conditions and the second as a rain-fed crop on the black cotton 
soil. 

The villages.— Madathupalayam is in the Avanashi taluk of the Coimbatore 
district, situated about half a mile from Avanashi town, the headquarters 
of the taluk. Tt is really a hamlet of the tillage of Avanashi. The ^oil is 
a type of red loam of medium fertility. Andivur is in Udumalpet taluk, 
situated about 5 miles west of Udumalpet town on the road to Pollachi. This 
village is typical of the black soil tract of tlie Coimbatore district. For 
further particulars about the villages see Appendix. 

Periods of investigation .—The periods ol investigation wore a»s shown 
below:— 


Sowing period : — 


Madathupalayam 


Andiyur 


15th Sept. 1932 to 31st Oct. 1932 1st Nov. 1932 to 20th Dec. 1932. 


Sowings are about a month earlier at Madathupalayam. 


Harvest and vunleting periol -The* investigation was carried out in three 
different periods alternately in both villages, during the growth of the crop 
and disposal of produce. During the first period no picking was commenced, 
in the second about 50 per cent, of the produce* was picked and in the third 
the harvest was over and all the produce* was expected to he* sold. 


Madathupalayam, 1933 


Andiyur, 1933 


1st period—1st Jan. to 15th Fob. 

2nd period—16th March to 15th April 
3rd period—16th May to 15th July 


16th Feb. to 15th March 
16th April to 15th May 
10th July to 31st August 


Season. —The season was fairly normal for both villages, except that it was 
a little unfavourable at Andiyur in the later part owing to absence of late 
rainB and to the persistence of eastern winds (instead of the usual westerly) 
on Recount of which the yields were about 40 per cent, below normal. 
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Classification of cultivators investigated .— 

Sowing period:— 

Total number for both villages—113 


Proprietors i t 

• 

No. of 
cultivators 

, 82 

Percentage 

72*6 

Tenants « • » » 

* • 

* 22 

19*4 

Proprietor-Tenants • 

• 

9 

8*0 

Marketing period:— 

Madathupalayam . 

Total number investigated—37 


Proprietors 

• • 

17 

46*0 

Tenants .... 

, 

13 

35*0 

Proprietor-Tenants . 

• • 

7 

19*0 

Small, having up to 3 acres of garden . 

10 

27-0 

Medium, 3 to 10 acres 

• • 

22 

59-5 

Medium-large, 10 to 20 acres 


4 

10-8 

Large, over 20 acres . 

- 

1 

2-7 


Andiyur . Total number investigated- 

-38 

# 

Proprietors. 

34 

89*5 

Tenants. 

Nil 

.. 

Proprietor-Tenants. 

4 

10*5 

Small, having up to 15 acres of dry land 

13 

34-5 

Medium, 15 to 50 acres. 

18 

47 3 

Medium-large, 50 to 100 acres • 

5 

131 

Large, over 100 acres . , 

2 

61 


At Andiyur several cultivators possess some area of garden land in addition 
to the dry area. The classification has however been made on the dry land 
basis. Among the tenants, only one cultivates on the share system while all 
the others come under money-rent system, which works out on the average to 
Bs. 55 per acre of garden and Rs. 11 per acre of dry land. 
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Area and holdings: — 

Madathupalayam Andiyur 


Total No. of holdings recorded • ... 37 38 

Total area of holdings recorded in aores . 220 1.302 

Average size of holding in aores . 0 30 

Area under cotton in acres . . . . 108 979 

Average cotton area per holding in acres . . 4*5 27 

Percentage of the cotton area to the total area of 

holdings. 70*4 72 

The cotton areas may be sub-divided according to size as follows:— 

Madathupalayam Andiyur 



No. of 



No. of 



cultiva¬ 

Per cent. 


cultiva¬ 

Per cent. 


tors 



tors 


Small, up to 2 acres 

11 

30 

Up to 5 acres . 

0 

16*8 

Medium, 2 to 5 acres 

. 17 

46 

Five to 25 acres . 

21 

55*3 

Medium-large, 5 to 10 





acres 

4 

10*8 

Twenty-five to 50 i 

acros 4 

10*3 

Large, over 10 acres 

. 5 

13*2 

Over 50 acres 

7 

18*0 

Total 

37 

100*0 


38 

100*0 

Varieties of cotton grown.- 

-^mnbodia 

is the only variety grown at Madathu- 

palayam village and 

at Andi ( \i 

jr about 90 per cent., of the 

area would be under 

Karungaimi, the rest being under Uppum 

l variety. 



Sources of seed-supply. — The following statement show 

*3 the various 

sources 

of seed-supply:— 









M adathupalay am 

Andiyur 




No. of 

No. of 





cultiva- Per cent. 

cultiva- Per cent. 




tors 

tors 


Own seed 


„ 

• • ., 

5 

13* 1 

From traders 



3 8 

7 

18-5 

From ginning factory 

4 9 


3 8 

14 

37*0 

Trading society (soed-farm seed) 

. 

23 62-2 

2 

6-3 

From another ryot 

9 t 

. 

1 2-0 

• • 


From the Agricultural Demonstrator (seed- 




farms) 

• 9 

. . 

7 19 0 

1 

2-0 

From another tract (Tinnevelly) 

* 

• • « « 

9 

23*6 


At Andiyur a few ryots joined together and obtained seeds from a factory 
in the Tinneyelly district and distributed to others also. But they were of very 
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poor quality and on account ot faulty germination much of the area had to be 
resown* The cultivators believe that seeds from a different tract would prove 
more vigorous and result in better crop and yield. 


Production.-*- The 
Mow : — 

approximate yield for each 

class of cotton area 

is given 


Madathupalayam 



Andiyur 



Acres 

total 

Yield Yield 

in lb. per acre 

Acres 

toted 

Yield 
in lb. 

Yield 
per acre 

Small 

22 

14,976 

681 

21 

4,940 

235 

Medium 

51 

49,322 

987 

288 

62,920 

220 

Medium-large 

26 

25,090 

965 

136 

27,720 

178 

Large. 

69 

45,330 

701 

534 

116,220 

217 


168 

134,718 

,, 

979 

211,800 

., 


Cotton growing—Agricultural aspect 

Rotation of cropping .—At Madathupalayam a simple rotation of growing lagi 
(Eleusinc coracana) and Cambodia cotton alternately, is followed. The duration 
of both combined extend just up to a year. Ragi gets the start in June and is 
harvested in September. Cotton is sown in October anl comes to a finish in 
May. Major portion of the garden area is put down for "this rotation while* a 
small area may be sown to cholam (Sorgrvm vulgare) or cumbu (.Pennwtum 
tijphoideum) or tcnai (Sctaria italic a) and chillies and vegetables Sometimes 
tcnai takes the pl'ace of vagi. Cholam is supposed to take greater nourishment 
from the soil than ragi, which iB however preferred for consumption purposes. 
Cotton has a ready market, the Avanashi Cambodia being considered the best 
of the cottons by buyers in the Tirupur market. Formerly the rotation 'followed 
was as follows: ragi —tobacco— cholam —cotton in two years. Now tobacco has 
been eschewed as the well water is not quite suited and as it involves todious 
operations before marketing. Cotton does not seem to thrive w r ell after cholam 
and therefore this crop is confined to a very small area to augment the fodder 
supply. 

At Andiyur, on the dry black soil cotton is grown year after year. The main 
variety is Karunganni though now and then a portion of the area may bo sown 
with Uppam variety. Once in six years or so about a sixth of the total area 
will be put under Bengal gram (Ciccr arietmum). Uppam variety is grown not 
only for a change but also because it stands adverse conditions better and gives 
better yield than Karunganni. The cultivators do realise the disadvantages of 
growing cotton ovar and over again, but it has become an economic necessity. 

Factors governing the area under cotton .—The total area under cotton at 
Madathupal&y&tn was 170 acres and at Andiyur 1,552 acres (area grown by all 
the cultivators investigated). In the latter village the area under Uppam variety 
was 18 per cent. The area under cotton showed an increase over that of last 
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year, in both villages. The tendency is to put down as much area under potted 
as possible. This crop does not require operations of a tedious or expensive 
nature. The produce is disposed of at the ryots’ doors. It is the best money 
fetching crop in both villages. 

Preliminary cultivation and touring .—At Madathupalayam, after the removal 
of ragi straw the held is ploughed twice or thrice as the case may be, manured 
and cotton sown. At Aiuliyur though the interval is much greater, from July 
to September, the majority give only two ploughings before sowing of cotton. 
In both villages country ploughs arc used generally and there are more than a 
dozen iron ploughs possessed by the cultivators. Seeds are sown broadcast in 
both villages and one more light ploughing with the country plough covers the 
seed. Sowings arc taken up only after sufficient rainfall has been received. 
At Madathupalayam subsequent rains till about the end of November are taken 
advantage of to save irrigations from wells and after this period regular irrigation 
starts by means of the bed system. At Andiyur most of the cultivators do 
not own cattle arid for the operations of ploughing and sowing cattle and men 
are hired. Such labour is made available largely by migration of adjacent red soil 
cultivator* with their cattle. Owing to this state of affairs cultivators have not 
taken up to drill-sowing though this has been shown to be more economical. 
Line dibbling for Cambodia cotton, though demonstrated to be advantageous 
in some respects, has not been taken up. This is said to involve much effort 
in working the land into ridges and furrows at a time when they have to hurry 
operations and also engaging of coolies specially for dibbling. Besides they 
are of opinion that by means of the furrow irrigation adequate supply of water 
may not be maintained f >r the olants as m the case of the bed system and the 
former becomes defective in the' case of fields which are sloping and uneven. 

Scui-ratc.- With seed-farm Cambodia seed of good germinating capacity 
12 to 15 lb. per acre is the rate when the seed is line-sown or dibbled on ridges. 
When broadcast and covered by the country plough 25 lbs. (one maund, local) is 
tiie rate to give a good stand. With bazaar seed which is generally of lower 
germmating capacity, up to twomauuds (50 lb.) istiecessgry to give a good stand. 
Cambodia cotton is sown pure. At Andiyur, half a maund, equivalent to 12$ 
lb. is the rnto per acre This gives a fairly thick stand. Thinning is not practised 
generally. The imperfection in covering the seeds by ploughing with country 
plough is accepted by the cultivators themselves. Cotton is sown mixed with 
coriander (Coriandrum sativum) about one lb. per acre. This comes to harvest in 
about. 3$ months and helps to realise some cash which is utilised for weeding 
expenses and paying the land tax. 

• 

Treatment of seed .—In both villages cow-dung or buffalo-dung is mixed with 
the sjed and rubbed well to prevent the seeds from clinging during sowing. 
Some cultivators mix a small quantity of red earth in addition. Buffalo-dung 
is generally preferred. At Andiyur some add a little powdered sweet flag (Acorns 
calamus) in this treatment, in the belief that this substance gives the seeds a 
certain resisting power against the attack of insect pests. 
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Manuring .—Cambodia cotton at Madathupalayam is manured though not 
directly in most cases, while dry cotton at Andiyur receives no manure. Itagi 
crop, previous to Cambodia, is manured at about 80 to 150 cartloads (about 800 
lb. for each cartload) of manure which consists usually of scrapings of soil from 
odd comers and prickly-pear bush, tank silt, rubbish and cattle-manure the pro¬ 
portion of which may be estimated at about 20 per cent. Some cultivators 
purchase ash and charcoal powder at about four annas a cartload and apply to 
the fields. A few other pen their cattle and sheep in the garden during the 
iptpryal after the harvest of the ragi crop. Thus this crop is heavily manured 
sp that there is enough left for the succeeding cotton. The cultivator collects 
the manure during his leisure hours using his own animals and carts. 

Irrigation .—Cambodia cotton at Madathupalayam receives irrigation from 
wells while at Andiyur only a few acres sown to Karunganni in gardens receive 
irrigation. Irrigation is effected by means of the mhote lift. Wells are deep and 
fairly large as they have been deepened frequently. The average depth would 
be about 35 feet. No well is fitted with engine and pump though in most of 
the wells there is sufficient supply of water for copious irrigation. During the 
period when cotton is growing bullocks have no other work but lifting water at 
the mhote. TIiq soil being loamy and allowing free drainage, irrigation is given 
at intervals of a week. Between middle of December and next April as many 
as ten irrigations may be finished. In this tract regular and copious irrigation 
influences the crop very favourably for good growth and formation of bolls. The 
cultivator spares no pains, therefore, to keep his mhote going. He would replace 
a week or old animal at once, even borrowing the amount required for purchase, 
paying up to 24 per cent, interest. It is of interest to note in this connection that 
in the village of Madathupalayam one breeding-bull was maintained from 1928 
to 1931 after which there have been two, one maintained by the District Board 
of Coimbatore and the other on premium payment basis. Since most of the 
cultivators possess cows, they are now taking advantage of these bulls to have 
a supply of improved type of working animals which play such an important 
part in the production of one of the best of cottons. 

General conclusions on the agricultural aspect 

1. Cambodia cotton is rotated with ragi while dry cotton is grown year 
after year at Andiyur. The only change is from Karunganni to Uppam and 
once in several years a fraction of the area may be put under Bengal gram. 

2. Cambodia is sown pure but dry cotton is sown mixed with coriander. 

3. Cambodia gets the benefit of the heavy dressings of manure given to the 
previous crop of ragi. Dry cotton is not manured. 

4. Broadcast sowing is the method followed in both the tracts with a seed- 
rate of 25 lb. q£ seed-farm seed and 50 lb. of bazaar seed in the case of Cambodia 
and "with about 12 to 15 lb. in the case of Karunganni. 

5. North-East Monsoon rains are taken advantage of to sow the seeds and 
in the Madathupalayam tract to save irrigations also till about the end of Novem¬ 
ber. 
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6 .' Cotton is irrigated by mhote from wells and distribution of water in the 
field is by the bed system, each bed measuring on the average 8 feet by 6 feet. 
The crop is irrigated once a week. 


Finance 

General indebtedness of cultivators .—An approximate estimate of the total 
indebtedness of each cultivator was made during the sowing period enquiries. 
The general indebtedness lias been due to the following main causes:—deepen¬ 
ing of wells, purchase of new plots at high prices, construction of bunds and 
weirs to prevent erosion and soil was!) (in the Andiyur tract), social functions, 
litigation and in some cases due to standing surety to anothor who proved a 
bad debtor. The statements below show the approximate total indebtedness 
of the cultivators. 

1. Madathupalayam .—Grand total debt for all the cultivators investigated 
—Es. 10,650. 



No debt 

Up to 
Es. 100 

Up to 

Rs. 500 

Up to 
Rs. 1,000 

Up to 
Rs. 3,000 

Over 

Rs. 3,000 

No. of cultivators . 

2(9) 

11 (34) 

10 (55) 

0(43) 

3(33) 

1(15) 

Percentage . 

51 

28-2 

41 

15-4 

7-7 

2*6 

2. Andiyur. —Grand total 
Rs. 81,000. 

debt for all the cultivators investigated- 

— 


No debt 

Up to 
Rs. 100 

Up to 

Rs. COO 

Up to 

Rs. 1,000 

Up to 
Rs. 3,000 

Over 

Rs. 3,000 

No. of cultivators . 

18 (627) 

19 (170) 

21(309) 

3(120) 

12 (626) 

1 (100) 

Percentage . 

24*5 

25*7 

28-4 

4 

16-1 

1*4 

Figures in brackets give the total 

area of the holdings in acres. 


Permanent improvements io holdings. —The total expenditure on recent 
permanent improvements is over 28 per cent, of the total dent of the cultivators 
at Madathupalayam and it is 4.3 per cent, at the other village. The following 
statement shows the expenditure under different heads. 



On 

wells 

On 

buildings 

On 

bunds 

On 

weeding 

Total 



Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Madathumpalayam 

• • 

2,910 

800 

1,000 

• $ 

4,710 

Andiyur , 

t i 

9,800 

• • 

3,775 

m 
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Borrowings during the period of investigation .*—'Out of a total of 75 culti¬ 
vators investigated for both villages, 39 have borrowed, or 52 per cent. 


No. borrowed 


• 


• 

• 

Madathupa- Andiyur 
layam 

. 17 22 

Total 

89 

Percentage • 

. 


. 

• 

• 

46 58 

52 


At Andiyur the number of borrowers is larger and the amount is also con¬ 
siderably greater. At the other village the amount borrowed by each 
cultivator does not in most cases exceed Rs. 100, while at Andiyur the, 
amount is generally over Rs. 100 in spito of the fact that coriander and Bengal, 
gram sown along with cotton are sold in the interval to meet cultivation 
expenses and land tax. Perhaps the borrowings would be more but for these 
subsidiary crops. At any rate this state of affairs shows to what extent the 
cultivators depend upon cotton in this village. The following statement gives 
a general idea of the borrowings. 



Madathupalayam 

Andiyur 

Total amount borrowod .... 

. Rs. 

1,390 

Rs. 4,050 

No. of cultivators recorded 


37 

38 

Borrowing per head of cultivator 

Rs. 

37*6 

Rs. 100-5 

No. of borrowers « • 


17 

22 

Borrowing per head of borrowers 

. Rs. 

82 

00 

rH 

<1 

Total area of holdings recorded . 


220 acres 

1,362 acres 

Borrowing per acre of the total area of holding 

. Rs. 

6*3 

Rs. 3 

Area under cotton. 


168 acres 

979 acres 

Borrowing per acre under cotton 

. Rs. 

8-3 

Rs. 4-1 


It will be seen that borrowing has not been heavy. Perhaps it was far 
heavier a few years ago, before the peiiod of depression. 


Utilisation of the loans .—In the statement below under item ‘cultivation 
expenses’ the amount shown for both villages refers to advances made for 
seed-farm purposes and intended for cultivation expenses as such. Of course 
the cultivator is at liberty to utilise a portion for other purposes. All the 
other cultivators except those who obtained the amount for purchase of 
animals, utilised the loans for various purposes, including m one instance for 
funeral expenses. 


Items of expenditure 

Madathupalayam 

Andiyur 

| Amount 

Percentage 

J Amount 

Percentage 


Rs. 


Rs. 


General expenditure (includes domestic 





and cultivation expenses). 

575 

41-4 


82-7 

Cultivation expenses (seed-farm advances) 


38-2 

• 250 

61 

Purchase of animals . 

135 

9*6 


11-2 

Repairs to mhotes, buckets and others . 


10-8 

• * 

e • 
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None of the loans was utilised to pay back old debts. Perhaps in a few eases 
interest alone was paid. The cultivators got the amount they actually signed 
for. 


Borrowing of proprietors and tenants .—The following statement shows the 
amount borrowed by each class of cultivators: — 


1 

Mada th upalayam 


Andiyur 


1 

1 

, No. 

Total 

Amount 

| Amount per 

S head 

No. 

Total 

Amount 

Amount pet 
hoad 



Rs. 1 

Rs. 


Rs. 

Rs. 

Proprietors . . . 

9 

795 

88 

19 

3,800 

200 

Tenants 

5 

320 

64 

. , 

. , 

,, 

Proprietor-Tenants 

3 

275 

92 

3 

250 

83 


Correlation of borrowings to production .—In both villages cotton occupies 
about 75 per cent, of the area of the holdings and therefore the borrowings 
may safely be correlated to the value of outturn of cotton. In the first 

village the average yield is 833 lb. kapus per acre. The price of this quantity 

at Rs. 28 per pothie of 200 lb. (the average rate for 1933) will be Its. 90. 
The borrowing per acre of the total area under cotton has been Rs. 8‘3. The 

index of borrowing is 9*2 per cent. This is low enough. But it is likely that 

it was much higher before the present period of depression. 

In the case of Andiyur the average > iolcl per acre is 212 lb. of kapas. The 
value of this quantity at Rs. 26 per pothie of 260 lb. will be Rs. 21. Borrowing 
per acre of the total area under cotton has been 41. The index of borrowing 
works out at 19*5. Borrowing is therefore heavier in the dry land village than 
in the more intensively cultivated village of Madathupalayam. 


Sources of borrowings .—The following statement shows the sources and the 
amount with the percentages. 



Madathupalayam 

Andiyur 


No. 



No. 




borrowing 

! 

Amount 

'Percentage 

borrowing 


Percentage 


from each 

of the 

from each 

Amount 

of the 


class 

i 

total 

class 


total 



| Rs. j 



1 Rs. 


Money-lenders 
Friends and neigh- 

2 

i 75 i 

i 

5*5 

- 

10 

1.875 

46’3 

hours 

6 

265 

[ 19-1 

5 

375 

0-2 

Landlord 

Trading society 

5 

320 

i 

23 

3 

250 

6-3 

(seed-farm ad¬ 
vance) 

3 

i 1 

530 

38 




Agricultural De¬ 


I 





partment (seod- 
farm advance) . 



1 

1 

1 

250 

e-i 

Co-operative society 
From ginning fac¬ 

•• 

• • 

1 

1 

1 

| 

1 

300 

7*4 

tory 

1 

200 

14*4 

2 

1,000 

24-7 

Total . 1 

17 

1,390 

1 100 

22 1 

4,050 

100 
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During the investigation it was observed that the cultivators generally 
borrowed with the greatest hesitation and the minimum that would possibly 
suffice. They resort to money-lenders after making efforts in other directions. 
This is shown by the large number that manage to take loans from friends and 
neighbours. Such loans cany low interest and for small amounts (less than 
Bs. 60) no interest is charged. Those who obtained loans from ginning factories 
got them as advances over kapas sent through merchants who took delivery 
of the kapas in the village itself. The settlement of the price of the kapas would 
be made at a future date at the option of the cultivator. The cultivators, 
however, expressed that even this system was not giving satisfaction to them 
and they resorted to this only when they required some advance and when the 
prices are continually on the decline. 

Seed-farm advances ,—The Co-operative Trading Society at Tirupur 
controls the ‘outer’ seed-farm area (the ‘inner’ area being under the Depart¬ 
ment of Agriculture), under Cambodia cotton. An advance of Bs. 25 per 
acre is made on the seed-farm area, financed by the District Urban Bank of 
Coimbatore. During the season under investigation though as many as eleven 
cultivators agreed to have seed-farm area, only three received advances and 
the others were not paid. They were not paid because it was said that they 
already owed to the Co-operative Society varying amounts and therefore 
became ineligible to receive advances. There is however no connection 
between the work of the Co-operative Society and the management of seed- 
farms. The amount advanced on seed-farms is recovered definitely from the 
sale of kapas. The regrettable sequel was that the Trading Society tended to 
become unpopular and there was a great ieduction in the quantity of kapas 
delivered from the seed-farm area, as the cultivators had sold independently. 

Rates of interest .—The following statement shows the rates of interest, the 
amount taken on each rate and the percentage: — 


Madathupalayam 


Bates of Interest 


No interest . 
9 per cent. • 
12 per cent. 
16 per cent. 
IS per cent. 
24 per cent. 


Percentage 

Amount I of the Amount 
total 


Andiyur 

iPercentago 



These two villages being centres of the seed-farm area, a large proportion 
of the amount is shown as having been obtained without interest. The 
majority of the* loans, however, have been taken at 12 per cent, interest and 
this shows that the interest rates are not high enough. However, a few of the 
cultivators have obtained at over 12 per cent, from the well-known Chetti 
money-lenders. They resort to these Cheities when the amount is not other¬ 
wise obtainable and is urgently wanted. 
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Ejfeqt of borrowing on sales .—Ill no case the produce was pledged or given 
as security for the loan except under seed-farm conditions and except perhaps 
in the case of those who delivered to merchants connected with the ginning 
factories, the price to be settled at a later date. The cultivators were free 
to sell their produce at any time they wished. 

General conclusions 

1. Though only about 50 per cent, have borrowed, more would have done 
so if there were greater facilities for obtaining loans. 

2. Most of the borrowings were in the first and second periods of investiga¬ 
tions, t.e. f before the produce was sold. 

3. Borrowing may be said to be moderate as the indices of borrowing are 
9*2 and 19*5 for the two villages, respectively. 

4. Forty-one per cent, of the amount borrowed at Madathupalayam and 70 per 
cent, at Andiyur were utilised for general expenditure. About 35 per cent, 
and GO per cent., respectively, may be said to have been utilised for unremu- 
nerative purposes, z.c., not connected with the production of the crop. 

5. The borrowed amount is fairly distributed among the different classes of 
lenders except the Co-operative Society. 

6. Very appreciable amounts have been taken without interest, but these 
mainly consist of seed-farm advances. Majority of tho loans are at 12 per 
cent, and therefore interest rates are low enough. Difficulty of obtaining 
finance has been more keenly felt by smaller cultivators some of whom 
obtained loans even at 24 per cent. 

Sales 

Time and place of sales .—At the garden village of Madathupalayam all 
the kapas has been sold before the end of tho third period, i.c.,, by the 15tli 
July, while at the dry land village of Andiyur as much as 36 per cent, remained 
unsold after the third period, i.e ., after 31st August. Iu August-September 
of 1982 there was a phenomenal rise in the prices and therefore some of the 
cultivators held on the stock in the hope that such a rise might occur this year 
also. The following statement shows the quantity sold in different periods 
and places. 

Madathujjalayam Andiyur 

Percentage Percentage 

Quantity to Quantity to 
in lb. total in lb. total 


Second period .... 

2,340 

1*7 

456 

0*2 

Third period .... 

132,378 

98-3 

134,886 

03*5 

Not sold. 

. 

.. 

76,980 

88*3 

Sdld ih the village 

70,118 

50*5 

90,040 

42*8 

delivered to landlord . 

20,680 

15*3 

• • 

• » 

delivered to ginning factory. 

38,020 

28*2 

44,200 

20*9 
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There were no market sales. It may be taken that practically the whole 
lot of kapas was sold in the last period, 1.0., about the time and after harvest 
was completed. The desire of the cultivator is to sell his produce in a lot when 
price is most favourable. It is his pious wish that the period of highest price 
and that of the completion of harvest should synchronise. 

The smaller cultivators have all sold in the village. Some of the larger 
cultivators have delivered the kapas to merchants connected with ginning 
factories of the towns, the price of kapas to be settled at a later date favour¬ 
able to the seller. This enabled the cultivator to get an advance on the 
kapas. However selling in the village itself is favoured by all cultivators. In 
the case of kapas delivered to landlord, it was done so in lieu of the loan 
taken by the tenant, and the landlord sells the kapas at his option and settles 
the account of the tenant. 

Method of sale in the village .—As purchasers go to the village and take 
delivery of the kapas at the door of the cultivator, the latter has to make very 
little effort in the matter of disposal of his produce. Often the purchaser 
takes the help of one of the cultivators of the village who acts as the broker. 

This man is paid by the purchaser ai 4 to 8 annas per pothic . The weigh- 

men are also paid by the purchaser. When once the price is settled the 

cultivator has no other charges to pay or any deductions to bear. The price 

is settled after thorough inspection of kapas. 

On shandy (weekly fair) days at Avanashi potty merchants visit the 
village or wait on the roadside under trees with the Salters spring balance 
tied up, and make purchases of head-loads of kapas brought by small cultivators 
and coolies. Such a trader is not popular as he is believed to tamper with 
the spring balance to his advantage. 

Merchants or their agents from the nearby towns of Avanashi, Tirupur 
Udamalpet and Pollachi visit the villages for purchase of kapas. They have 
to cart the kapas at their expense. On account of want of sufficient credit 
due to low margin of profit and often loss, a large number of the petty 
merchants have ceased to function in the villages. Now-a-days the bigger 
merchant from the towns purchases a large quantity of kapas of all grades at 
different prices, gins the stuff as a lot and thus tries to make a profit. One 
other reason for the fall in the number of small purchasers m the village, seems 
to be the fact that the prices demanded in the villages are the same (some¬ 
times more) as those current at Tirupur. Information about ruling prices at 
Tirupur market reaches the villages far sooner now than previously, thanks to 
the motor bus services. 

Weights used. —Even in the matter of weight the purchaser has no 
option but to use the weights supplied by the cultivator. Stone weights are 
used generally in both villages. In addition, at. Madathupalayam Salters, 
spring balance is also used. Both these are owned by cultivators themselves. 
A common stone weight or spring balance may be used by several cultivators. 
The trader's spring balance is never trusted now. Stone weights as used at 
Madathupalayam, weigh 25 or 26 lb. equivalent to the local maund, that at 
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Andiyur weighs 22J lb. equivalent to one thulam . However tho consensus of 
opinion was in favour of standardising tho weight and making it uniform in all 
villages, in conformity with those prevalent at Tirupur. The unit for settle¬ 
ment of price is the pothie which is equivalent to 260 lb. at Madathupalayam 
and 270 lb. at the other village. It is only when the ryot is selling small 
quantities that tho rate per maund or thulam is taken into account— 

26 lb. = 1 maund 
10 maunds — 1 pothie 
22£ lb = 1 thulam 
12 thulam —1 pothie 

The stone weights possessed by cultivators are not accurate and often 
weigh less—to the advantage of the seller. However there has been no dispute 
on this or other account, as the defects, if any, in kapas and the deficiency 
in tho weight are all overcome in the adjustment that is made in the price 
per pothie of kapas. The cultivator asserts however that he gets less favour¬ 
able prices if his own weight, or that supplied by him, is used. 

Payment. —Payments have been prompt. 

Storage. —Kapas is stored in cultivators’ own houses and there is no 
common storage place. None of the cultivators expressed any difficulty in 
this connection. 

Piates .—All the cultivators have sold or delivered as kapas and insist on 
the prices being settled on kapas only. In the few cases in which kapas was 
delivered to merchants without settling the price, it was done so to get an 
advance and to wait for a further period expecting a favourable turn in the 
prices. Tho larger cultivators only go in for this method of sale. 

In the beginning of the season under investigation the prices started low 
and gradually rose by about 30 to 40 per cent, and was steady at that level 
during the middle period. Tho cultivators therefore had a very favourable 
time and it was fully taken advantage of at Mudathupalayam. Tho follow¬ 
ing are the highest and lowest rates obtained for the two varieties in the two 
villages: — 


Cambodia Karunganni 

Madathupalayam Andiyur 






Lowest 

Highest 

Lowest 

Highest 





Rs. As. 

Rs. As. 

Rs. As. 

Rs. As. 

Early period 

• 

• 

. 

. 22 8 

24 0 

21 8 

24 0 

Late period 

• 

« 

• 

, 27 0 

Si o 

25 0 

27 8 


(per pothie of 260 lb.) 
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The rates paid at the village were practically the same as were current at 
Tirupur at the time of sales. Information about prices current at Tirupur 
are made available daily in the villages through private sources and the 
cultivators generally do not place much reliance on the words of the trader. 

Bales societies .—The Tirupur Co-operative Trading Society is located about 
ten miles from Madathupalyam village and a branch of this society is working 
at Udamalpet town about five miles from Andiyur. None of the ryots investi¬ 
gated deposited the kapas in the society or effected the sale through the 
society. Till the previous year most of the cultivators of this village had 
ginned and sold co-operatively since there has been every year a large area 
under seed-farm; this year in the absence of the usual advances from the 
Tirupur Co-operative Trading Society, they seem to have felt that they are 
sufficiently experienced and also in a position to market their produce them¬ 
selves. This, however, is to be deprecated as in such a case it will not be 
possible to have any control over the produce to maintain a steady supply of 
the improved seeds to the cultivators at large during the following year. The 
trading society is however said to be exacting in the matter of commission 
on sales, interest charges on advances, rent for godown space and hire for 
borahs (gunny-bags). The bigger cultivators especially state that just as favour¬ 
able or even more favourable terms can be obtained from the commission 
mundies at Tirupur. 

Unsold lmpas. —At the dryland village of Andiyur 36 per cent, of the stock 
was unsold even two months after completion of harvest. This stock belonged 
to nine cultivators or 24 per cent, among whom five are medium-large and large 
cultivators. During August and September the prices were more on the decline 
and hence those who were holding on would have incurred loss. At this village 
it is interesting to note that much of the stock of the previous year was sold 
during the present season. It seems to be a regular habit for some of the 
oultivators to keep the stock till a very late period. * * 

Oeneral conclusions on sales 

At Madathupalyam all the produce was sold but at Andiyur 36 per cent, 
remained unsold on the 31st August 1938. 

2. Selling in the village itself is the rule. The merchant from the nearby 
town or his agent is the purchaser. 

8. Once the price is settled no other charges or deductions are borne by the 
cultivator. The weigbmen are paid by the purchaser. Payments are prompt. 

4. The weights used are of stone generally and are available in the village. 
Salters spring balance is also used at Madathupalyam. This is also owned 
by the ryots. All the cultivators expressed that the weights should be stand¬ 
ardised in the villages in conformity with Tirupur. 

6. Kapas is stored in the hbuses of the cultivators. For Madathupalyam 
there are two ginning factories within a mile’s distance, while for A?diyijr Wfl 
nearest factory is at Udamalpet, 5 miles away. 



FINANCE, SOWINGS AND MARKETING OF CULTIVATOR * S COTTON SS 

6. Prices are greatly fluctuating during the season and no normal rate can 
be worked out. 

7. Cultivators make it a point as far as possible to sell in a lot. The 
quantity sold in the early period is negligible. 

8. At Madathupalayam the desire is to sell as early as possible—as the 
cultivators require money for carrying on cultivation in garden and for expenses 
for maintaining their cattle—while at Andiyur the majority are not so keen 
on selling early. 


Appendix 

Village staiistiesy Madathupalayam .—Being a hamlet of Avanashi village 
definite statistics for this village alone is not kept in the revenue registers. 
Information about Avanashi village is given below— 

Madathupalayam — 

Population about 250 
Houtes about 40 
Wells round about 20 

Avanashi village — 

Population 4,888 
Total area 1,825 acres 
Assessment Rs. 2,596 
Number of wells—132 
Area under cotton— 

Irrigated 1932-33—366 acres 
Unirrigated 1932-33—10 acres 

Andiyur — 

Population—1,200 
Total area—1,785 acres 
Total assessment Rs. 2,129 
Total number of houses—134 
Number of wells—37 
Area under cotton, 1931-32— 

Karunganni—827 acres 
Uppam—4 acres 
Cambodia—6 acres 



FURTHER OBSERVATIONS ON CANE MOLASSES AS A 

CATTLE FEED 

I* 

LABH SINGH, B. Sc. (Ag.), L. Ag., 

Professor of Agriculture , 

AND 

SODHI GAMBH1R SINGH, B Sc. (Ag.), C.D.D. (Glas.). N.D.D., 
Teaching and Research Assistant , Punjab Agricultural College , Lyallpur. 

An experiment on the use of cane molasses as cattle feed was conducted 
during the winter months of 1933, the results of which have been published 
by the authors [Labh Singh and Sodhi Gambhir Singh, 1984]. In this 
experiment it was found that two lbs. of molasses could replace two lbs. 
of maize grain in a mixed ration. It was also shown that molasses could be fed 
to bullocks at the rate of four lbs. per animal per day during winter without any 
ill-effect on their health, but the second two lbs. of molasses were not so 
efficiently utilised by the animal system and they could only replace 2*5 
lbs. of mixed fodder. In order to see the effect of feeding cane molasses to; 
bullocks in summer season another experiment was conducted on the same 
lines as given in the article referred to above. The number of animals under 
experiment was, however, twelve this time. Six of them were fed on molasses 
and the other six received an equivalent quantity of maize grain and served 
as control. The experiment lasted for over two months from 20th July 1933, 
to 27th September 1938, when it was discontinued because the health of the 
animals fed on molasses showed signs of deterioration. Their dung became 
watery and dark in colour. Some of them went off feed, while others, when 
at work, began to breathe quickly during the hotter part of the day. Thus 
it would be seen from these results that feeding of cane molasses in pummer 
season to bullocks is not advisable. 

To study if feeding cane molasses to bullocks during winter season succes¬ 
sively has any ill-effect on their health, another experiment was conducted in 
1984. The same twelve bullocks, which were given cane molasses* in the winter 
of 1988, were fed on two lbs. of molasses and two lbs. of mixed ration, consisting 
of gram, maize and juar . The control animals ‘(twelve in number) received two 
lbs. of the same mixed ration plus two lbs. of maize. In this experiment no 
record was kept of the body weights of the animals, the object of the experiment 
being, only to study the cumulative physiological effect of cane molasses.' 
Both the groups kept very good health and no difference in the condition of the 
animals fed oh molasses and those fed on maize was noticed. The experi¬ 
ment lasted from 6th January 1934 to 2nd April 1934. 

• Cane molasses used in thin experiment were obtained from tbe manufacture of sugar 
br the open pan system, For details please see Agriculture and Live-stack in India, Vol. IV, 
Part II, pages 156 to 175. 
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Conclusion 

No harmful effect of feeding cane molasses during two consecutive winters 
to the same animals has been noticed up to the beginning of July. It can, 
therefore, be said with confidence that feeding cane molasses to animals up 
to 2 lbs. per animal per day in winter is quite safe and economical. As said 
before feeding cane molasses in summer months, however, is not safe. 
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ERADICATION OE THICKLY PEAR BY COCHINEAL 
INSECTS IN THE BOMBAY PRESIDENCY 


BY 

V. G. DESHPANDE, M.Ao. (Bom.), Ph.D. (Edin.), 

Bombay Department of Agriculture . 

The prickly pear or cactus is a noxious weed which has spread wild at an 
alarming speed in India as in all other countries where it has been introduced. 
-The species that are found wild in India according to Burkill [1911] are: — 

(1) Opuntia tnonacantha, (2) Opuntia dillenii , (8) Opuntia elatior , and (4) 
Opuntia nigricans . Out of these species 0. elatior is the species common 
throughout the Bombay Presidency, with the exception of the heavy rainfall 
tracts of the Konkan where it is rare. This pestilential plant defies all mecha¬ 
nical methods of control such as cutting, digging, and burning. Chemical 
methods of destruction are costly and require the services of trained men. 
.Recently, however, it has become possible to destroy cactus cheaply and 
effectively by the introduction of a species of cochineal insect known as 
Dactylopius tomentosus. It is intended to give in this article an account of 
the spread of this cochineal and of the success achieved in eradicating cactus 
under Bombay conditions. 


Historical 

The cochineal insects belong to a genus of mealy-bug formerly known as 
Coccus and now known as Dactylopius. The name ‘mealy-bug** is applied 
to those scale insects which are protected by a covering of fine threads of a 
waxy substance. The cochineal insects have been known for a very long 
time as a source of a red colouring matter. There are about six species that 
subsist on prickly pears. Though all the species of the genus yield this 
colour, one of them produces much more in ptoportioh to its dry weight and 
that of a higher quality than the remaining species. This true cochineal was 
known to commerce as “grana fina” and the other wild ones as “grana 
silvestre". 

In the 18th century, various nations endeavoured to secure cochineal 
insects from America and to establish the cochineal industry. In no case 
does the attempt appear to have been successful owing to the fact that the 
distinction between the true cochineal and the other wild cochineals was not 
understood; nor was it realised that these cochineal insects would not live 
indiscriminately on all kinds of prickly pear, but that each species was limited 
to a few species of Opuntia on which alone it could survive. Jn India, such 
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ah attempt was made by the East India Company, but it failed.. However, 
the wild cochineal Dactylopius indicus which was introduced along with th<* 
genuine cochineal, fed on Opuniia monacantha alone and practically killed that 
species of cactus. It need not be added that the true cochineal did not 
survive. 

So far as the Bombay Presidency is concerned, a reference is found in the 
Dharwar Gazetteer (pages 41 and 42) about cochineal insects being success¬ 
fully reared for a time on the common prickly pear. On page 42 of the 
Gazetteer it is stated, “In I 860 , under special conditions, the cochineal insects 
spread so rapidly as to consume ail the cactus hedges near Annigeri and Gadag. 
People, not knowing that it was the cochineal insect, thought that the cactus 
hedges were dying from some disease”. The species of the cochineal 
mentioned therein is probably Coccus cacti t but the species of cactus on 
which this was feeding is not mentioned. A great deal of literature has been 
published about the introduction of prickly pears and cochineal insects into, 
India, as can be seen from the list of references ut the end of this article. 
The most recent reference is the paper by Beeson [1984] on the same 
subject, in which he has treated of the history and spread of three species 
of cochineal insects: (1) Dactylopius indicus , (2) D. cacti , and ( 8 ) D. 
tomentosus^ and also of three species of prickly pears: (1) Opuntia monacantha , 
( 2 ) Opuntia dillenii , and ( 8 ) Opuntia nigricans. While referring to D. tomentosus , 
he says that “this species breeds only on 0 . dillenii and it does not thrive well 
on 0. nigricans and dues not survive on 0 . monacantha 80 far as Bombay 
experience goes, D. tomentosus feeds and breeds equally well on 0. elatior as 
on 0. dillenii * 


Introduction op Di tomentosus into Bombay Presidency 

It was in the beginning of the year 1931 that reports were forthcoming 
that a certain species of cochineal insects namod D. tomentosus was very 
successful in destroying prickly pear in Madras. In order to see if this 
cochineal was in any way useful to kill the cactus prevalent in the Bombay 
Presidency, this cochineal was brought into the Bombay Presidency by the 
M. S. M. Railway authorities, by some missionaries and by the Assistant 
Professor of Entomology, at the Agricultural College, Poona. It was definitely 
known by the last named that the species of cactus found in Bombay was* 
0. elatior , while that in Madras was regarded as 0 . dillenii ; but as this 
species of cochineal was not so strictly monophagous as D . indicus and was 
known to feed on more than one species of prickly pear, it was thought that 
there was every possibility of this insect feeding on 0 . elatior. 

On getting the consignment of cochineal insects at Poona from the Madras 
Entomologist, the insects were introduced on to prickly pear bushes over the 
College estate. In the beginning, these insects did not thrive at all in plaeeq 
which were in the open and unshaded, while they became well established! 

•It is possible, however, Hat there may still be some confusion in the nomenclature of 
prickly pears in India. 
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in places which were shady and well protected from heavy rains and winds. 
The cochineal showed very slow progress in the beginning as it seemed tc* 
take time to acclimatise itself to its new environment. When it was once 
well established, it showed remarkable progress. It spread automatically all 
over the area and killed all the bushes that it could reach. 

Nature of damage to the cactus by cochineal 

Once a plant or a bush is inoculated, the /i st effect noticed is the withering 
and drying of the joints, and afterwards the whole plant crumbles. Even an 
ordinary onlooker wonders whether such a small number of bugs is really 
capable of killing the plant outright or whether these insects are injecting 
some kind of disease as they feed. Dodd [1927] says, “The exact nature of 
the effect of cochineal is a matter of conjecture. In many cases the virulent 
. nature of the attack is out of proportion to the number of infesting insects, the 
feeding of which alone would not destroy the plant so readily. Either there- 
is some striking alteration in the chemical composition of the pear or the 
cochineal introduces a virus or a bacterial disease that amplifies the injury. M 
This was exactly our doubt and in order to ascertain if there was any fungus 
or bacterium responsible for the death of the attacked cactus, affected joints 
were sent to the Plant Pathologist to Government, at the Agricultural College, 
Poona, for examination. He has been able to isolate a fungus—a species' 
of Phoma —from these dying joints. The investigation of its pathogenicity, 
life-history and habits is not yet complete. 

Conditions suitable for the growth and spread of cochineal 

The cochineal increases more rapidly in moist weatherj, i.e. when the 
atmosphere cools down after one or two showers of rain. Continuous rain and 
wet conditions retard its growth. (Severe cold arrests its development and so 
also do very hot days. Shady places are always favourable for its luxuriant 
growth, at least in the initial stage of its inoculation. 

Destruction of cactus is complete 

The bushes once infested slowly begin to wither and gradually dry up. 
After a time they fall to the ground absolutely reduced to skeletons. The 
insects that are present on the bushes also die. The dead plants can be 
easily lifted out of the ground showing thereby that they have been killed 
root and branch. Such dead plants have been examined after the rainy 
season and nowhere has regrowth taken place proving that the destruction olj 
the cactus is complete. 

A REMEDY MUCH APPRECIATED BY THE PEOPLE 

The news that there has been found a very inexpensive remedy to kill the 
eactus by means of insects was so welcome to the public that enquiries came 
'pouring in from all over the Presidency wherever the cactus was a nuisance. 
To all such inquirers cochineal insects .were supplied with all instructions 
regarding the technique of inoculation and propagation. Except for a very few 
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cases, the cochineal has everywhere been successfully spreading and destroy¬ 
ing the bushes. The failures were due to wrong ways of applying the infested 
joints to the healthy bushes. The joints infested with insects must be placed 
actually touching the joints on the healthy bushes, so that, immediately on 
emergence, the crawlers can easily get good positions to settle. If once the 
young ones fail to do this, they die in the attempt of finding out suitable spots 


False fears 

There were some complaints received from the Saiara and Bijapur districts 
that the winged insects emerging in numbers out of the infested cactus caused 
great nuisance to human beings by getting into the eyes and falling into edible 
commodities in shops. It was also greatly feared that these would attack 
other crops. Those who know the life-history of this insect recognise these 
winged insects to be the males and as such incapable of doing any harm to 
plants. As regards the trouble to human beings such an influx, if it occurs 
at all, can only be occasional. The places whence the reports had been 
received were visited and the people made acquainted with the life-history of 
the cochineal. 

A mealy-bug was noticed on some crop in the Bijapur district and an 
alarm was raised that the cochineal was attacking other crops also. Thei 
specimens of mealy-bugs were called tor and indentified and people wore informed 
that these bugs were quite different from the cochineal and that their fears 
were baseless. The people were thus satisfied on this score 


Enemies of the cochineal 

The cochineal insects in their native country are said to be attacked and 
kept under check by various parasites and predators, but none of these enemies 
nor any disease attacking the cochineal is known here. 

I 

CACTUS-KILLING BY COCHINEAL—AN ITEM FOR PROPAGANDA 

The Entomologist has proved by experiments in the lat>oratory and in the 
fields that the cochineal insects successfully feed on and ultimately kill 0. 
elatior. The technique of inoculation and propagation has been described and 
published in the Poona Agricultural College Magazine (No. 2, 1932), and also 
in the Marathi magazine Shetlii ani Shcthirt. Cactus-killing by cochineajl 
has now been taken up as one of the items of propaganda by the agricultural 
overseers working in the Districts, Tnluka Development Associations, Rural 
Uplift Centres, Local Boards and Municipalities. This method of destruction 
has been exhibited and demonstrated at all shows and demonstrations. 

The following table shows the distribution of cochineal so far as known, in 
the Bombay Presidency, since 1931. t 



showing the introduction and progress of cochineal insect on prickly pew, in the Bombay P 
Agricultural Department and ether agencies from the year 1931 to 1934 . 
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REPORT ON THE WORKING OP PNEUMATIC RUBBER 
TYRE EQUIPMENT FOR FARM CARTS 


I. IN THE PUNJAB 

BY 

LABH SINGH, B Sc. (Ag.), L. Ag , 

Deputy Director of Agriculture , Punjab , Lyallpur . 

This equipment was received in September last from the Dunlop Rubber 
Co., for trial and report. In January last, a preliminary report on its per¬ 
formance was sent to the firm through the Director of Agriculture, Punjab, 
Lahore. The equipment had a larger axle, due to which the wheels made a 
different track to that of the country bullock carts. A new axle has since been 
received and fitted on to the cart. Now it makes a similar track. 

The cart has now been used for carting miscellaneous commodities under a 
variety of conditions. The equipment shows its superiority over the country 
cart under all conditions. 

In order to compare its draught with that of the country bullock cart, exhaus¬ 
tive comparative tests were arranged under 5 different conditions of ground. 
The empty carts weighed as given below: — 


Country bullook cart.11*5 cwts. 

Rubber tyred bullock oarb.8*0 „ 


A load of 30 cwts. was used for the purpose of comparative tests. The 
average figures are given below:— 



1 Moan draught 

Reduction of 

Type of ground 

Country 

bullock 

cart 

Rubber 

tyred 

cart 

draught due 
to Dunlop 
wheels 

* 

Cwt. 

Cwt. 

Per cent. 

1. Ground tilled with desi plough . 

00 

0-39 

20*0 

2. Cultivated land with sohaga run after culti¬ 
vation . 

6-17 

4*81 

22 0 

3. Ordinary kachha road .... 

4-43 

3*60 

17-4 

4. Kachha sandy road. 

6-0 

5*07 

8*5 

5. Puooa road. 

3*8 

822 

15*3 
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It waa very difficult to attach the dynamometer to the cart. The above- 
quoted figures are therefore only relative. Their absolute value may differ from 
what is given above. The above figures show that under all conditions of ground 
on which the oarts were tested the draught of the cart with rubber tyres is less 
than that of the country bullock cart. In other words, it means that with the 
same draught, the rubber-tyred cart will always carry more load as compared 
to the country bullock cart. 

The cart has travelled 908 miles and hauled a load of 11,293 mds. by the 
oloee of August, 1934. No trouble has bo far been experienced due to the use 
of the Dunlop wheels. The equipment is in a good condition. 

II. IN THE BOMBAY PRESIDENCY 
By the Professor of Agriculture, Agricultural College, Poona. 

The cart was built on two wheels fitted with Dunlop pneumatic tyres and 
the body Was made of iron frame work with the floor of the trough lined with, 
wooden planks. The measurements of the ordinary and rubber-tyred cart are 
given below 




n 

Dimensions of the trough 

Distance 

Length 
of the 
beam 

Kind of cart 

Weight 
in lbs. 

axle 

from the 
ground 

Height 

i 

Length 

Broadth 

between 
the two 
wheels 

Rubber tyred cart. 

810 

; 

17 

7 ft. x 1 ft. 11 in. x 3 ft- 6 in. 

6 ft. 

«ft. 

Country cart 

866 

: 

24 in. 

6 ft. x 1 ft. 6 in. 

a 

2 ft. 7 in. 

4 ft. lin ; 

0 ft. 3in. 

t 


The rubber-tyred cart was'once tried loaded with 2,390 lbs. cattle ration on 
murum as well as earthen farm roads over a distance of 1$ miles. The cart was 
easily drawn by a pair of bullocks. It was tried again with a load of 8,000 lbs. 
weight over the same distance on a more rough road and in fields of the farm, 
area. The cart ran smoothly, except for slight slipping on a descent. Turning 
of the cart could be easily done. It is risky to run the rubber cart with a heavy 
load on a steep gradient without a brake. It worked well without brake on 
the farm which has a gradient of about one in one hundred. 

A country cart can haul from 800 to 1,000 lbs. of load. The rubber- 
tyred cart can therefore haul double the load. The rubber tyred cart wa» 
also tried for carting various farm articles and household kit for 3-4 days. 
The lesser height from the ground gives greater ease for loading and unloading 
and saves some time and labour. The road clearance is only 17 in. against 24 
in. of an ordinary bullock cart. The trial# were conducted at the Agricultural 
College Farm, Poona. 
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HI. IN THE CENTRAL PROVINCES 
By the Director of Agriculture , Central Provinces , Nagpur . 

t. The typos of cait tested were:-— 

(a) A two-wheeled cart of the usual type with steel-shod wheels 

(b) A cart fitted with Dunlop equipment, i.e. t pneumatic tyres and roller 

bearing hubs 


2. The tests were carried out on three different types of road.— 


(a) Metalled 

(b) Sanded farm road 

(c) Ordinary farm road 


3. Specifications 



Ordinary farm cart 

Cart fitted with Dunlop equip¬ 
ment 

(a) Wheel 

Twelve wooden spokes 
with mild steel-tyres 
2*5in. X 19J in. 

Dunlop pneumatic tyred wheqls 
fitted on hubs with rollor 
bearing. Nominal size of tyres 
8-00 in. x 19*00 in. Inflation 
pressure 40 lbs., 12 ft. long x 
4 ft. wide. 

(6) Dimensions of cart 

6 ft. long x 4 ft. wide. . 

• t 

w 

(c) Weight unladen . 

U52 lbs. . 

1,116 lbs. 
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Type of ro»d 

Load 

carriod 

in 

cart. 

(lbs.) 

Mean, draught in lbs. 

Time taken for a 
distanco 

> known 

Ordinary 

farm 

cart 

Dunlop 

pneumatic 

tyred 

cart 

Reduc¬ 
tion of 
draught 
due to 
Dunlop 
wheels 
(per 
cont.) 

Ordinary 
farm j 
cart 

(minutes) 

Dunlop 

tyred 

cart 

(minutes) 

Metalled road . . : 

1,950* 

198 

143 

28 



Sanded fanfa road 



154 

26 

25 

18 

Ordinary farm road . 

1,956* 

231 

154 

33 


•• 

Metalled road . 

mm 

231 

mm 

38 



Sanded farm road 

■&11I 

253 


39 

35 

20 

Ordinary farm road . 

2,724* 

Too heavy 

■SB 

,, 

# , 

,, 



to pull 

■H 




Metalled road . 

3,876* 

Too heavy 

155 






to pull 





Sanded farm road . 

3,876* 

Do. 

176 




Ordinary farm road . 

3,876* 

Do. . 

Too heavy 







to pull 




Metalled road . 

4,374* 

Too heavy 

220 






to pull 





Sanded farm road 

4,374* 

Do. 

242 




Ordinary farm road • 

4,374* 

Do. 

Too heavy 






i 

to pull 





* Includes weight of driver and observer. 


The difference of weight between the two carts is 36 lbs. which may be taken 
as negligible. * * 

Observations and conclusions 

1. The draught of the Dunlop-equipped cart was found under all conditions 
of test to be less than that of the usual typo of farm cart carrying the same load 
on steel-tyred wheels. 

2. The reduction in draught due to the use of Dunlop equipment varied from 
26 per cent, to 39 per cent, according to the load carried and the type of road 
traversed. 

8. With draught ranging lietween 200 and 250 lbs. the load which could be 
pulled iw the ordinary steel-tyred cart was round about one ton. But with the 
same fj£*ge of droughts the Dunlop-equipped cart permitted a load of nearly two 
tons. 

There is a saving in time with the Dunlop equipment, consequently more 
of work per day. 

A point which requires to be investigated is the relative durability of the 
mo types of wheels. , 
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THE INDIAN BUFFALO AS A MILCH ANIMAL SUITABLE 
FOB TROPICAL COUNTRIES 

BY 

55AL. R. KOTHAVALA, 

Imperial Dairy Expert, Bangalore , Imperial Department of Agriculture , India . ’ 

[Reprinted from the Proceedings of the Tenth World’s Dairy Congress* (VII 
Section—Tropical Dairy), Rome—Milan, April 30th —May 0th, 1034]. 

I. Types of milch animals at present available in tropical India 

One of the most urgent problems facing the milk producers or the dairy 
farmers in the tropical countries of the world today is the finding of a suitable 
type of milch animal, which besides yielding a sufficiently high quantity of milk 
must possess certain characteristics to withstand the rigours of the conditions 
existing in tropical countries, such as immunity to bovine diseases, constitution 
and hardihood to withstand severe climatic conditions, ability to thrive on coarse 
and at times scanty fodder, ett. The breeds of cattle at present found in some 
of these tropical countries do possess these characteristics in varying degrees, 
but their inability to produce milk in sufficient .quantity make them unsuitable 
as dairy animals from an economic point of view. Of all the tropical countries, 
India perhaps possesses the best breeds of milk animals, of the Zebu type, and 
although of recent years the breeders have concentrated their attention to the 
production of more milk in these breeds, the general level of the milk yield, 
attained is not yet sufficiently high to make them quite suitable as economic 
milk producers. The cow in this country in the past, was looked upon as 
merely the mother of the work animal required for tillage operations and other 
kinds of draught work, whereas, the buffalo was the principal milk producing 
animal. The changing conditions in the mode of agriculture in the country and 
other economic factors demanded, however, that the cow should produce 
a sufficiently large quantity of milk to maintain the fanner and his family, betides 
producing a work animal. This gave an impetus to the improvemeiit of the cow 
as a milk animal in this country through pure selective breeding and efforts 
were also made to create a new breed of cattle by the crossing of the European 
breeds with the breeds of cattle of the Zebu type found in India, which, besides 
yielding a high quantity of milk would also be found suitable for tropical Condi* 
tion. Perhaps, in no other country of the world work on the latter method has 

( « ) 
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been earned out on sueh a large scale and for such a long period, as in India 
.Results of this experiment of over 80 years, on the whole, are far from enooqrag< 
ing, and the experience gained indicates that although the cross-bred progeny h 
better than its Indian dam in its milk yield, in the first one or two generations* 
it deteriorates in the subsequent generations and altogether loses the constitution, 
stamina and immunity to diseases possessed by its ancestral dam to such a 
marked degree, till eventually it becomes altogether unsuitable for tropical condi¬ 
tions. The surest way of bringing about improvement in the Indian breeds of 
cattle is, therefore, breeding by pure line selection, and although great strides 
have been made in recent years in this direction, much remains to be done tc 
produce a really good 14 dairy cow” out of the Indian breeds of cattle. In the 
meantime the buffalo remains the premier milk producing animal of the country 
and is bound to remain so for a number of years yet. Due to some of the most 
outstanding merits which a buffalo possesses over a cow, it is admirably suited 
for dairy farming in the other tropical countries of the world. 

2.—Indian buffalo and some of its principal characteristics. Its origin, 

DISTRIBUTION AND “HABITAT” 

The buffalo found in India belongs to the genus Bos Bubalus and is closely 
related to the small number of wild buffaloes still found in some of the jungles of 
India, especially in the swamps of Eastern and North Eastern India and in the 
Central India and in the Northern parts of Ceylon. Although semi-aquatic in 
its natural habitat, the domesticated buffalo is to be seen all over India. Some 
of the best breeds are to be found in Northern India, in places which far from 
being swampy provider the severest climatic conditions both in summer and in 
winter, with a limited amount of rainfall, but which produce some of the best 
varieties of fodders and grasses through their river resources and irrigation faci¬ 
lities. Due to its semi-aquatic habit, during a hot day, the buffalo is often seen 
submerged in tanks and river beds with only their heads and noses showing above 
the level of the water. In a dry area, a buffalo keeps healthy with a daily bath 
of a few buckets of water generally given before milking. 

Ab to when the Indian buffalo was first domesticated and how the different 
and distinct breeds which are at present found in the couniary originated still 
remains an unsolved problem, but some of the outstanding qualities of the 
buffalo as a milch animal and its uniformity t>f type indicate that the domesti¬ 
cated buffalo lias received centuries of sound breeding. The last census figures 
reveal that India possessed 19,7004858 head of buffaloes. No other part of the 
world possesses the same numbed por the same quality of animals that India does. 
The nearest approach to it fo number is in Italy where the buffalo is looked 
upoif more as a draught than a milk animal. 

Conformation and colour .—The Indian buffalo is a massive animal and 
Although by some it is considered ugly in appearance, it provides some of the 
fyest points of a typical dairy animal. It is generally heavy bodied,* short in 
legs compared ’to the Zebu cattle of India and presents a blocky appearance. 
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The weight of the Indian buffalo varies from 1,000 lbs. to 1,600 lbs* in female) 
and 1,200 lbs. to -2,600 lbs. in males, according to the breed. As a rule it s 
jet black in colour, but some good class of animals are even brown, and a nim al) 
are frequently seen with one or more legs white with a white spot on the for ehead 
and the switch of the tail also white. The skin, which is very thick, is oovered 
with scanty hair and presents a smooth and polished appearanoe. The boms 
which vary in size and shape in the different breeds, generally leave the crown 
of the head in a backward or downward direction. They are more or leak 
flattened and marked with distinct rings indicative of the age of the a nimal . 
Unlike the Zebu cattle, the Indian buffalo has no hump and the neck, both in 
males and females, is short and thick, with the head set at the same level with 
the back and at a peculiar angle indicating the water dwelling habit of the 
buffalo. The mammary system is exceptionally well developed, with a well- 
shaped, proportionate udder and the teats well placed and of convenient size. 
Compared to the breeds of Zebu cattle there is more uniformity of type in the 
buffalo as a class and more fixed characteristics for the various breeds, which 
indicate the close attention of centuries of breeding which the Indian buffalo 
has received. 

Breeding qualities .—Compared to the breeds of Zebu cattle it is a late 
maturing animal but a regular breeder and breeds for a longer time. On an 
average it gives the first calf at the age of 4 years, its period of gestation is of 
10} months and its period of lactation extends up to 10 months. 

Milk qualities .—On the whole the Indian buffalo is a highly domesticated 
animal, placid, quiet and docile and this is one of the mam reasons why it does 
so well as a dairy animal in any part of the country. The general standard 
of the milk yielding ability of the buffalo is higher than that of the Indian cow 
and the average type of good animal purchased from the open market can be 
depended on to yield from 3,500 lbs. to about 4,500 lbs. of milk per lactation 
period, while exceptionally, good animals are known to have yielded as much; 
as 11,000 lbs. of milk within a year. As to the richness of the quality of its 
milk no other domesticated milk yielding animal in the world can approach it 
and it can truly be called a "butter producing machine." The average fat per¬ 
centage in buffalo’s milk varies between 7*7 to 8*3 and there are cases on. record 
where the animals have touched even 18 per cent, while cases of 8*5 to 10 per 
oent. of fat are quite common. Eecent systematic investigation has nnnfirmAd 
the belief that the Indian buffalo can thrive well on a coarser class of roughAge 
or fodder than the Indian cow, and its capacity to convert the coarse 
stufife into milk is probably unequalled by any other class of domaatioat-ed 
a nim a ls in the world. This in itself makes it the most economical milk and 
butter producing animal for other tropical countries. Its milk differs in its 
composition and even in the chemical nature of its constituents from of the 
CoW. Some of the products manufactured from it obtain a better flavour and 
taste and consequently have better market value. For example "ghee”, c lari fied 
fat, the only commercial form in which butter fat can be preserved for use for 
any length of time under the tropical conditions, manufactured ftom'buffolo’s 
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mSk fetches better price in the market than "ghee” from cow’s milk, b eca u se 
of its superior, flavour and higher nutritive value. Another good point in the 
buffalo as a dairy animal is that the animal can be weaned of its oaif without 
much difficulty and the calf then pail*reared. 

Adaptability .—This quality varies in degree in the different breeds of buffaloes, 
but taken as a whole the Indian buffalo oan adapt itself to varying conditions 
to • remarkable degree. This is one of the main reasons why it does so well 
a? a milker in any part of India, Burma, Ceylon and the far East, where it has 
bean imported, under conditions vastly different from those prevailing in their 
natural habitat. 

Immunity to diteat et .—The Indian buffalo posesses as great a resistance to 
diseases as the Zebu type of cattle and it is less susceptible than other cattle' 
to some of the more deadly forms of contagious diseases like rinderpest, anthrax 
and foot-and-mouth. The calves and young stock are, however, susceptible to 
outbreaks of hemorrhagic septicemia. 

Work quality .—Generally speaking the Indian buffalo male does not make 
an efficient work animal either for the plough or for other draught work. Although 
perhaps possessing greater tractive force than the bullocks of most of the breeds 
of cattle, due to its massive and compact body, it is too slow in its movements 
and it cannot stand the fierce heat of the plains. Due to its semi-aquatic habits, 
however, it is suitable for regions of heavy rain-fall and moffr particularly for 
rice districts, where much of the cultivation is carried on while the land is still 
under water. In Buch places, the bullock is generally substituted by a male 
buffalo for work. 

i 

General utility pointi.—Ot the other important utility points may be meif« 
timed the large carcass that the animal yields for beef, the excellent quality 
hide yielded by it and the large amount of fat which is obtained fton 'this 
animal on its slaughter. While the above points are seldom taken into considera¬ 
tion by the breeders in India, they may appeal to breeders in other tropical 
countries of the world in determining the economic value of the Indian buffalo. 
The buffalo when not in milk can be fattened very easily and it is oapable of 
accumulating large masses of fat on its body. The meat of the animal is 
rather coarse and fibrouB in quality. There is only a limited demand for it he 
fresh condition hi this country, but in places where buffaloes ere slaughtered in 
large numbers, specially for fat and hide, the flesh id generally salted and dried 
in long strips and then exported to places Kke Burma, the far East and some 
parts of Afma where it is sold as “bultang”. 

8. —Bsxbds or Indian bcffaloes 

India possesses over a'doeen breeds of buffaloes of> both major and. minor 
importance... Below are given five of the most important .breeds found.. As folk 
dfiscriprion of each breed cannot be dealt with within* the scope of this article" 
short-notes as* to their location sad outstanding characteristics see given. 
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■Jaffrabari {Plate JI).—Thin breed-i» found in-tfce hilly parte of the few# 
of Q&nar, in the southern portion, of the Kathiawar States, situated m Ob# 
western part of India. It is the biggest amongst the buffalo breeds, the females 
and males weighing as much as 2,500 lbs. and 8,000 lbs. respectively in excep¬ 
tional oases. Both the males and the females are coarse and a n gu l a r hi 
appearance. The frontal horns are very prominent. The horns grow flat and 
downwards sometimes completely covering the eyes and blinding the anim al. 
It is this peculiar formation of the head which mainly separates the Jaffrabadi 
buffalo from other buffalo "breeds. Some of the females are exceptionally gooff 
milkers but on the whole they are late maturing and are rather irregular in breed* 
mg. Their milk is perhaps the richest obtainable in all the breeds of cuttle in 
India. 

Murrah (Plate III ).—Its original home is along the Indus valley confined 
mostly to the South Western part of the Punjab and Western parts of Sind. 
On the whole it is the best amongst the breeds of buffaloes in India and 
provides the best type of milk animal available in the oountrv. As suoh, 
it has spread in every part of India. It is a medium heavy class of animal with 
a square type of body frame. Its horns are its distinguishing feature, they are 
short, thick and much curled. The females are comparatively early maturing 
and are good milk yielders and regular breeders. 

» 

Mfihsana (Plate 7F).r— Found in the northern portion of the Bombay 
Presidency towards the western part of India. A medium sized shapely breeds 
with excellent dariy qualities. The udder iB spacious and very shapely. The 
head is flat, face narrow, with the horns thin and of a fair size and inclined 
backwards and upwards, taking a semi-cirole in the middle. 

Surti (Plate V ).—This breed is similar to the above but is found in the 
central parts of the Bombay Presidency towards the Western Coast. It is a 
little lighter than the Mehsana possessing the same excellent dairy qualities. 
It is the earliest maturing breed in the buffaloes and is persistent in its mljk 
yield and is a very economical milk producer. 

Nagpuri (Plate FI).—It is found in the central parts of India and is confined 
to a lhruted area. It is perhaps the lightest amongst the important breads eft 
buffaloes. It is marked out for its symmetry of form, its long boms which am 
more or less straight and run backwards. The forehead and the lour legs up 
to the knees are always white and animals of this breed am generally waft-eyed* 
They combine the milk and draught qualities in a better proportion then any 
other buffalo breed. As a milk producer it is fairly good. 

Some of the shove important breeds have been exported in large numbers to 
places like Burma, Ceylon and the far Eastern countries for the purposes of m8k 
production, but their introduction in other tropical countries of the world!* still 
very limited, perhaps because of the Iftck qf knowledge regarding (Mr tmk 
producing qualities, 
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Introduction 

It has been a matter of common observation by dairymen that the frequency 
of milking affects the milk yield of the cow, within certain limits. Experiments 
by Woodward (1) have shown that this aspect of the management of the dairy 
cow is of great economic significance. Encouraged by the experimental results 
reported by Woodward, the Allahabad Agricultural Institute Dairy adopted the 
practice of three time milking during a period of increased demand for rrrlk by 
its patrons in the city of Allahabad. The immediate results of this change in 
the system of dairy management were so encouraging that the practice was 
continued for an approximate period of five months, during which period the 
increased demand for milk continued. 

Discussion of the problem 

It wrb in studying the reoords that it was observed that the effects of three 
time milking were not uniform and that on some cows that practice acted 
adversely. Woodward (1) in offering an explanation of the increased milk pro¬ 
duction due to the increase in the frequency of milking says: “As the udder fills 
with milk the pressure exerted by the milk tends to check milk secretion and 
the greater the pressure the more completely is secretion checked. These 
facts provide a reasonable explanation of the fact that the cows yielded greater 
quantities of milk when they were milked oftener than twice a day’ 5 . This 
explanation does not, however, explain the adverse effect of the increase in the 
frequency of milking. Woodward says further that the increase in the frequency 
of milking increases the persistency of the lactation of the cows. Gaines (2) 

supports this view that frequency of milking may be a factor in 

persistency of milking. Gaines in studying persistency as a hereditable 

character did not find any high correlation between inheritance and 
persistency in Holstein and Guernsey cows and says “it may be possible that 
there is very little variability of a genetic nature among our present dairy breeds 
with respect to persistency of lactation”. 

It may Be argued, therefore, that in animals which are homozygous for dairy 
qualities that increased frequency of milking would act as a stimulus for 
increased mi lk production, which is the combined result of both the enhanced 
temporary yield and lowered rate of decrease. On the other hand, 

in the ‘case of animals which are heterozygous for “dairy qualities” 
the , increased frequency of milking might completely break down the 
persistency of lactation, thereby resulting in a very much lowered milk 

( 8 * ) 



PfSSISTBKOY Of LACTATION AFFBCTKD r BY THB FREQUENCY Of MILKING 


yields Without entering into the theories of milk secretion, it will be admitted 
that milk production is largely dependent upon the nervous mechanism or 
temperament of the cow, and that increased frequency of milking may affect the 
nervous mechanism of the cow in an adverse manner with regard to milk 
production. 

If the milk production is dependent on the nervous mechanism of a cow then 
the question arises as to whether the frequency of milking in any way affects this 
mechanism either temporarily or permanently. Another question which arises 
is whether the increased frequency of milking which in some cases acts as an 
added stimulus, also affects the rate of milk secretion in any way. It is a known 
fact that following the peak or flush of milk production in the lactation of a 
dairy cow, there is decline in the secretion of milk, which ultimately ends in the 
drying up of the cow. The degree of this decline determines whether the cow is a 
more or less persistent milker. This presistency of milk yield is one of the 
factors measuring the efficiency of a cow as a milk producer. It follows that 
the smaller the rate of decline of milk yield the greater will be the milk 
production in a given time and the greater the rate of decline of milk yield in 
a given time, the smaller will be the total milk yield. It would seem, there¬ 
fore, that the persistency of lactation of a cow is of very great economic 
importance and is a measure of the dairy qualities of cows. With a view to 
throwing some light on these phases of the problem confronting the authors, 
some of the milk records of the Allahabad Agricultural Institute Dairy were 
treated mathematically. The records so treated are those of animals kept under 
commercial and not strictly controlled experimental conditions. 

The mathematical treatment of the data 


The persistency of milk yield has been expressed in various forms by different 
investigators. Sturtevant (3) expressed it rb the decrease in milk yield from 
month to month, in percentage of the yield of the previous month. Turner 
(4) uses the method of dividing the yield for each calendar month by that of 
the preceding calendar month and using the arithmetic average of the ratios 
thus secured as a measure of the persistency. Brody et al. (5) have 
suggested that the decline in milk yield which occurs with advance in lactation, 
conforms to the law of mono-molecular reaction expressed in the form of an 
exponential equation, where the velocity constant K , measures the rate cf 
decline in milk yield. Gaines (2) states that the milk yield is the result of the 
rate of milk secretion and this rate of milk secretion is continually decreasing 
with advance in lactation, and that the same can be expressed in the form of a 
differential equation: 


dT 

it 


At 


-Kt 


d y 

in whwh Y=yield in pounds; t=time of a given unit from calving; 
rate of yield in pounds per time'unit; e (=2-71828) is the base of natural 
logarithms; A is the theoretical initial rate of yield and K is the rate of change 
per time unit in the rate of yield. K as a positive value expresses the measure 
of decrease. K can thus be taken as the pleasure of perpistenay.i 
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Tabu 


Daily average milk yield in 14 


Hnme nod 
Ho. of cows 



Wm 


Tims units of 14 day 



Avenge dally milk 


Group A 

Mehendi 02 . Scindi— Holstein 
Fanny 00 Scindi—Holstein 

Chaodan 80 . Scindi—-Jersey 
Ladybird 40 . Hariana 

i 

JHwi 147 . Kankrej 


Group B 

Janeara 88 . Scindi— HoUtein . 10*48 10*50 10*14 


Htmjan 180 . Scindi . 
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day unit periods from calving. 


period bom calving reckoned to the mid point 

10‘5 ll'S 12-5 18*8 14-5 15*6 W6 17*6 18*6 19*8 20-8 21-6 22'8 28*6 
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The authors have followed this latter method of analyzing the data given by 
Games (2) and Gaines and Davidson (6). The equation derived from tile above 
noted and used for application to the data is: 

Yd=Ae -*t 


Table II. 

Equations from the observed yields. 


Group A — 
Cow No. 92 


It ff W • 

„ 147 . 

Group B — 

Cow No. 88 . 


Group C — 
Cow No. 49 


Group D — 

Cow No. 81 . 

Group E — 

Cow No. 77 . 

it m 28 

« n 108 • 
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xa is the daily yield for a given time unit (14 day periods) in pounds of raw 
milk per day: Time T, is reokoned to the middle of the period. A and K 
hove the same meaning as above stated. The above equation ma\ be converted 
to a linear form by taking logarithms on both sides, thus: 

Log w Yd — Log 10 A-KT Log,* 

Table III. 

Comparisons of K (multiplied by 10 s ). 



K x 10 8 

Measure 

of 

persistency 
for two 
times 
milking 

K x 10* 

Measure 

of 

persistency 
for three 
times 
milking 

Percentage 
decrease 
in the value 
of K x 10* 
due to three 
times 
milking 

Percentage 
increase in 
in the value 
of K x 10 8 
due to throe 
times 
milking 

Group A — 

92 

83-68 

24*55 

70*66 

- 

90 

37*63 

21*74 

42*24 


80 

47*52 

36-93 

24*39 


40 

23*36 

8*646 

62*96 


147 

41*64 

39*97 

4*00 


Group B — 





88 

24*41 ' 

16-36 

33-02 


130 

81*40 

68-63 

4-67 

•• 

Group C— * 





49 

59*47 

187-9 


21-69 

15 

48*54 

686-9 

•• 

11090 

Group D — 





81 

74*13 

60-92 

17-83 

• * 

Group E — 





77 

43*17 

26-76 

86-28 


106 

36*15 

26-24 

30-10 


93 

52*56 

21-78 

60-00 

*• 
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Tabu IV. 


Theoretical yields of milk in one year from equations. 



Theoretical 
yield in one 
year (364 
days) calcu¬ 
lated to the 
equation of 
two times 
milking 

Theoretical 
yield (364 
days 

calculated 
to the 
equation of 
three times 
milking 

Per cent, 
increase 
due to throe 
times 
milking 

Per cent, 
decrease 
due to 
throe timos 
milking 

Per oent. 
decrease 
due-to 
two times 
milking 

Group A — 

lbe. 

lbe. 




92 

5,208 

9,116 

75*0 

• • 

• • 

90 

7,058 

9,426 

33*5 

• • 

a • 

80 

4,376 

6,248 

42*5 

• • 

» a 

40 

5,882 

6,531 

11*0 

• • 
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The grouping of the animals 


Group A ,—'This group consists of those cows which were continued on two 
time milking for a period of 3J to 4 months after calving. They were then 

placed on 8 time milking. Tho group consists of five cows, namely numbers 90, 

92, 80, 40 and 147. Numbers 90 and 92 are half-bred Holstein-Scindi cows; 
number 80 is a half-bred Jersey-Scindi; number 40 is a Hariana cow and 

number 147 is a Kankrej cow. j 

Group B .—This group consists of two cows which were started on 2 times 
milking and continued on the same for period of 24 to 3 months from calving 
and then placed on three time milking. Number 88 is a half-bred Holstein- 
Scindi cow and number 180 is a Scindi cow. 

Group C .—This group consists of two cows, number 15, a Hariana cow and 
number 49, a Scindi cow. They were started on two time milking as in group B. 
and then placed on three time milking. 

Group £>.—Consists of cow number 81, a half-bred Jersey-Scindi animal 
TliiB cow was started on two time milking and continued on the same for about 
8 months, after which the cow was placed on 3 time milking. 

Group E .—This group consists of three cows. Numbers 93 and 106 are half- 
bred Holstein-Scindi cows and number 77 is a half-bred Brown Swiss-Scindi 
cow. This group started on three time milking from calving for a period of 
about 12 fortnightly periods when they were placed on two time milking. 


Presentation of data 

The data is presented in four tables. 

Table 1 gives the average daily raw milk production in pounds in 14 days 
time units for the period covering two time milking as well as three time milk¬ 
ing. 

The values of the constants .4 and K have been derived separately for both 
the two and three time milking periods, by actual calculation, using the equation 
referred to above and the method of least squares in evolving the same. The 
graphic method was not used as it was felt that the method would lack 
mathematical precision. 

Table II gives the equations thus derived from tho observed yields for the 
nows of all groups, A to E, for both two and three time milking. Prom the 
equations evolved it appears that tho value of K becomes much smaller m 
groups A, B and D, when the anima's were transferred from two time milking 
to three time milking. That is, the rate of decline decreased. In group C the 
value of K of both the cows becomes abnormally large, or in other wonls they 
fall off more rapidly in their milk yield. In group E, in which the anhnalB were 
brought from three time milking to two time milking, the value of K ioGrewteb. 
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Table III: The value of K, being.very small, has been magnified by multiply* 
ing it by 10 s . The percentage decrease in the value of K x 103 in the groups A, 
B, I) and E ranges from 4.00 to 70-00 per cent., with an average 86-1 per cent. 
This means that the persistency of the cows, due to three time milking, m these 
groups has been increased by 85*1 per cent. In group 0 three time milking has 
resulted in increasing the value of A in one case by about 216 per cent, and in 
the other case by 1109 per cent. This lowering of the persistency practically 
dried up the animal. 

Table IV givos the calculated yields for one year (864 days) from the equa¬ 
tions of two time and three time milkings. The same formula 



has been used. The formula as fitted to the 14 day time units is 


— = 14rie ~ Kt or dF = 14 

Integrating both sides between the limit, T=0 and T= 26, we get the total 
theoretical milk yield per year (364 days = 26 x 14)- The equation is therefore 


r= 


14 A 
K 



) 


This formula was used in calculating the theoretical milk yield for the year 
(864 days), according to the equations for two and three time milking. 

The increase in the total yield in the groups A, B, and D, due to three time 
milking ranges from 5-8 to 75 per cent. The average increase is about 33-1 per 
cent. In group C, three time milking has resulted in a decrease in the yield; in 
one case the decrease iB 81 per cent, and in the other case three time milking 
practically dried up the animal. Tn group E, in which the cows were changed 
from three time to two time milking the decrease has been about 18-6 per cent., 
due to the reduction in the frequency of milking. The total yield of this group 
for two time milking has been calculated to the initial rate of the starting period. 


Discussion of this observations 

From the data it is observed that in those cows in whom the persistency of 
lactation is definitely present as a character the increase in frequency of milking 
helps in increasing this persistency. The values of K as given in Table III are in 
a strict sense not direotly comparable on account of their being in two different 
initial rates. For direct comparison they should be corrected to the mean 
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initial rate. As Gaines (2) points out the mean oi the K'h is not the arithmetical 
mean but a value much lower. Accordingly the values of K, when corrected to 
the initial rotes, would appear much smaller than are actually shown, when 
there is an increase in the frequency of milking. Also the values of K, when 
changed from three to two time milking would not appear as large as they are 
shown. This effect is well brought out when the total yield for one year is 
calculated. The increase due to three time milking is about 85-0 per cent., but 
the decrease due to the change from three times to two times is about 18.6 
per cent. The question arises as to whether the frequency of milking in any 
way builds up the character of persistency and whether its effect is carried over 
and if so, how far? This is a question of great importance to the economic pro¬ 
duction of milk. 

From the observations made on the data, the authors are of the opinion that 
persistency can be regarded as a character and a definite gauge of the dairy 
qualities of a cow. Whenever the dairy qualities of a cow are not fixed, it 
would be expected that any environmental change would break down the 
apparent persistency of the cow. In India where the dairy breeds are far more 
variable for their dairy qualities than the established Western dairy breeds, the 
study of the presistency of lactation of Indian breeds of cows as affected by 
frequency of milking offers a means of determining the homozygous or 
heterozygous nature of dairy cows or milk production. Cognizance of this 
character of “persistency” of lactation in ihe selection of animals for the 
improvement of dairy cattle in India would be highly desirable. 
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Agricultural meteorology: Preliminary studies ea soil-moisture 
in relation to moisture in the surface layers of the atmos¬ 
phere during the clear season at Poona. L. A. Ramdas, and 

M. S. Katti, {Ini. J. Agnc. Sci. £, 923.) 

Detailed observations of the pressure of water vapour and the degree of 
saturation were made at Poona in the air layers near the ground during the 
last winter at different hours of the day. These data reveal certain fundamental 
Illations between the moisture in the topmost layer of the soil and that in the. 
air layers above it. During winter and spring, when the climate of the Bombay- 
Deocan is of the continental type (i.e., with large diurnal variation of air tem¬ 
perature, cloudless skies and feeble air movement) it is observed that the vapour 
pressure is maximum by day and minimum at night near the ground. The 
decrease of vapour pressure with height by day and the reverse effect at night 
are associated with evaporation from and absorption by the soil respectively. 
This has been confirmed by measurembents of the moisture content of surface soil 
at sunset and sunrise. {Authors' abstract) 


Petalody in cotton. V. Ramanatha Ayyar and R. Sakkaban {Ini. J . 
Agric. Sci 4, 938.) 

In the course of floral observations at the Cotton Breeding Station, Coimbatore, 
two types of petalody were observed. In one case, the lower three-fourths of the 
staminal column was transformed into petaloid structures while at the summit a 
few fertile anthers were present. The stigmatic lobes were disherent. Attempts 
at securing a cross between the petaloid plant as the female parent and a normal 
plant as the male proved futile. But when the pollen grains from petaloid 
flowers were dusted on to stigma of normal flowers a few bolls resulted. The 
petaloid character was recessive in Fj and segregated in a monohybrid Mendelian 
ratio in F 2 and F 8 indicating thereby that petalody is caused by single genic 
difference which is denoted by Fp* and fP*. 

In the second case the degree of petalody was weak and the anthers entirely 
contabescent. Though the stigma was normal, no bolls developed even with 
artificial pollination. {Author's abstract.) , 

Diseases of EleuMne coracana Gaertn. and E. aegyptiaca Dent, caused 
by species of Helminthogporium. M. Mitra and P. R. Mbhta. 

{Ind. J. Agric . Sci. 4, 943.) 

H. nodulosum B. et C. is widely distributed in India and causes a rerioua 
disease of E. coracana. The fungus was also isolated from E. aegyptiaca. Besides, 
a strain bf H. teucostylum Dreohs. was found to attack E. caracana but does much 
laps damage than H . nodulosum. Both H . nodulasum and H. leucostylum cause 
leaf spots, seedling blight and bead blight. H. nodulosum also causes foot-rot, 

( « ) 
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seed blight end root-rot. Inoculation experiments show that all the parte of 
S. coracana are susceptible to the attack of //. nodulosum and if. Uucostylum. 
Seedlings are more susceptible to the attack of II. nodulosum . The optimum 
temperature for the infection of aerial parts by H. nodulosum was found to 
be 30°—32°C. with a range of 10°—37*5°(3. Infection takes place through 
the stomata, the epidermal cells, or more frequently through certain epidermal 
out-growths. Both species have a wide host range as shown by cross- 
innoculation experiments. 

Macroscopic growth features of II. nodulosum and H . leucostylum such as 
aerial mycelium, colour, zonation are affected by various environmental factors 
such as light and darkness, temperature, humidity of air and media, inhibitory 
influences. Microscopic growth features of H . nodulosum such as sporulation, 
shape, size and septation of conidia, shape and size of conidiophores, formation 
of chlamydospores and secondary spores are affected by environmental conditions. 
The optimum temperature for the linear rate of growth of if. nodulosum and 
H. leucostylum varies with the nature of the medium. H. leucostydum is com¬ 
paratively a '"low growing fungus. The linear rate of growth of H. nodulosum 
depends on a number of other factors such as the amount of medium and humidity. 
(. Authors' abstract.) 


Breeding for milk production in the tropics. J. Edwards (Journal 

of Dairy Research, Vol. Ill , No. 2, May 1932.) 

One of the most fundamental problems of tropical dairying consists in the 
establishment of breeds of dairy cattle which will live and thrive in their environ¬ 
ment. How this problem is dealt with in Jamaica is shown by the author by an 
analysis of the data of milk records aud pedigrees of the dairy herd at the 
Government Stock Farm at Hope, Kingston, Jamaica. At this farm numerous 
crossing experiments have been tried with native cattle and imported European 
and Indian breeds, and the paper deals with the analysis of the detailed records 
kept of these experiments. 

The analysis is divided into two parts: (a) the analysis of the*bull’s progeny 
(b) analysis of yield on percentage of Indian blood basis. An analysis of the 
‘failures’ has also been made. And the conclusions are summarised as follow:— 

1. “The European group (with no Zebu blood) is seen to possess a low average 
yield and a high percentage of constitutional failures. It** representatives have 
the inheritance to produce milk but lack the constitution to express their inheri¬ 
tance. The group of grades with one-half Zebu blood has a similar average 
yield and an equally high percentage of non-producers which might be in this 
case termed temperamental failure. The group possesses constitution but lacks the 
factors for a better milk inheritance and docility. 

2. The occurrence of the highest average yields amongst the grades possessing 
one-thirty-seoond to one-quarter Zebu blood ooupled with a lower percentage 
of failures in these grades, points to their being the most satisfactory medium 
for the development of a new breed suited to environment.” 

The author prefaces his analysis with a review of the results of cross-breeding 
experiments in other tropical and sub-tropical regions of the world, including 
India, and the review makes interesting and valuable reading. The common 
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feature of the experiments is that the importation of European breeds into the 
tropics is Usually a failure arid not satisfactory as a general breeding policy. The 
first generation from imported animals may be satisfactory but subsequent gene* 
rations are usually unable to maintain the constitution necessary to thrive satis¬ 
factorily iu a tropical environment. 

He, therefore, draws the conclusion that for tropical countries like India the 
solution of the problem of providing satisfactory milch cattle for ordinary condi¬ 
tions of feeding and management lies in the improvement of indigenous stock. 
It is true that the indigenous cattle of India are usually of heterogenous origin 
and their improvement is likely to be somewhat protracted but the building up 
of a strain of improved stock always takes time; e.g. } the European breeds have 
taken two centuries to attain their present level of production. 

Indian cows however possess the constitution to thrive in their environment, 
and experience in Texas, Kenya, Trinidad and North Africa tends to show that 
it is essential that a certain proportion of Zebu blood should be maintained if 
disease resistance and milking propensities are to be combined in one animal in a 
tropical environment (K. P. R. K.). 
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PUSA 114 WHEAT IN SIND 

Agricultural Leaflet No. 88 (1st Edition, September 1934), issued bv the 
Chief Agricultural Officer in Sind 

Pusa 114 wheat is an improved variety of wheat which was originally evolved 
at the Imperial Institute ot Agricultural Besearch, Pusa (Bihar). During the 
past four years, the Agricultural Department in Sind has carried out extensive 
trials of this improved variety, both on Government farms and on zamindari 
lands, in all the wheat-growing tracts of Sind As a result of these trials, the 
Department strongly recommends this variety to wheat-growers in the Barrage 
areas, especially in Middle and Lower Sind Pusa 114 wheat has been tested 
in comparison with Punjab 8-A in the Thar Parkar district and has been found 
to yield as heavily and, in addition, the improved Pusa variety is highly resistant 
to “rust” disease which caused much loss to growers of Punjab 8-A last season. 

During the rabi season of 1933-34, Pusa 114 was grown on a large scale by 
several prominent zamindars in Thai Parkar and Hyderabad districts, who also 
cultivated the variety Punjab 8-A. In most cases, the Punjab 8-A crop was 
severely damaged by “rust” disease and local wheats almost entirely destroyed, 
while the Pusa-114 crop escaped any serious damage due to its disease-resistant 
character. 


The main advantages of the improved wheat variety Pusa 114 are: — 

(1) It is a high yielder —At Sakiand, it has given yields of 28 maunds of 

grain per acre, and in 1932 33, Pusa 114 stood highest in yielding 
capacity in scientific tests carried out by the Agricultural Depart¬ 
ment at the Sakrand stalion In the districts, especially in Middle 
and Lower Sind, Pusa 114 wheat has been shown to yield as well 
as the improved Punjab 8-A variety and gives out-turns of grain 
16—20 per cent, greater than the ordinary local varieties. 

(2) It is early maturing ,—Pusa 114 wheat will ripen about a week sooner 

than ordinary local wheats and a fortnight sooner than Punjab 8-A. 
This character is most important and valuable in areas where it is 
essential for samindars to sow American cotton earljr in the kharif 
season. 
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(8) On account of its early maturity, Pusa 114 wheat can stand late 
towing and hence it is particularly suited to lands where ‘early 
sowing of the wheat crop is not possible. 

(4) It is highly resistant to “rust" disease which so frequently causes 

much damage to wheat crops in Lower Sind. To grow the Pusa 
114 variety is to be insured against loss from “rust” attack. 

(5) It possesses a very superior quality of grain which is high in protein 

content and in yield of flour. At the same time, it is suited for 
local consumption, e,g. t as chupatties. Pusa 114 wheat is thus 
well suited both for local markets and for export, and should com¬ 
mand a higher price than ordinary local Sind wheats. In Karachi 
market, Pusa 114 will be classed as “sharbati” and will fetch a 
better rate than “non-sharbati” wheats. 

(6) It is an awned wheat and therefore is specially suitable for cultivation 

in tracts where there is much risk of damage by birds or locusts, 
e.g. t in Lower Sind. 

Description of Pusa 114 wheat. —Pusa 114 wheat is an awned wheat, bearing 
black awnB. It is a tall, upright plant with strong straw. The earhead is semi- 
cottipaot and the glumes are hairy and red in colour. The grain is small in 
size, but round and plump. The colour of the grains is deep amber (sharbati) 
and the wheat is classed as a “strong quality wheat”. 

The Agricultural Department in Sind is prepared to assist any zamindar 
desirous of cultivating Pusa 114 wheat on his own lands, to obtain seed at r 
reasonable rates. Applications for such assistance should be submitted as soon 
as possible to the nearest officer of the Agricultural Department in Sind or to 
the Botanist in Sind, Agricultural Research Station, Sakrand. As the supply 
of seed is at present limited, such applications must be dealt with in order of 
receipt. Arrangements are in force for the rapid extension of the seed-supply of 
Pusa 114 wheat in Lower Sind where, on account of its “rust” resistance, it 
should prove of great value to the growers. 

# * 

# 

PEDIGREE SEED fOR THE GRASSLANDS OF THE EMPIRE 

Twenty-seventh Report of the Imperial Economic Committee 

Improvement in pastures is one of the many difficult problems connected with 
the improvement of live stock in India. The pasture problem in India 
possesses special economic and climatic features of its own, but it is funda¬ 
mental to the maintenance of quality in stock, and the progress made in other 
countries cannot fail to suggest lines of development from which India may 
ultimately benefit. For this reason the latest report of the Imperial Economic 
Ooriiinittee (Ofassland Seeds : published for the Committee by H, M. 
Stationery Office, price 1/-) should be of interest to all those who are concerned 
with cognate problems in India. 
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The importance of pedigree seed for pasture plants is the main burden of the 
report. Even in those parts of the Empire where acclimatization of species 
remains the major problem, increasing attention is being given to the improve¬ 
ment of strains. The report points out that the close study of grassland seeds 
and the production of pedigree strains, although comparatively recent develop* 
ments in agricultural science, are of the first importance for the improvement 
of pastures, and thereby for the well-being of the live-stock industries* 
Systematic trials in a number of countries have shown that grasses and clovers 
are highly sensitive to the influences of evironment, and that several local 
strains developed from old pastures are, for their own localities, much superior 
in leafiness and persistency to ordinary commercial seed. Yet regional strains 
are only the first stages in the advance. Still better results are shown by the 
pedigree strains now being produced at plant breeding stations, and it is on 
these pedigree strains that the future of herbage seed improvement chiefly 
depends. 

If, however, economic benefit is to be gained from the work of the plant 
breeder, far-reacliing changes in organisation will be needed. The primary 
task is that of ensuring an adequate supply of stock seed of the pedigree strains 
and of maintaining those strains true to type when they pass in commercial 
quantities through the ordinary channels of trade. This two-fold problem will 
require, says the report, the united attention of plant breeding stations, seeds¬ 
men, farmers and agricultural departments. 

Certification of seed crops .—In this connection the report gives particulars 
of certification schemes and other methods which have been adopted in some 
countries, notably in Sweden, Canada, New Zealand and (as far as some 
clovers are concerned) in Ihe United Kingdom, to ensure that the pastoral 
farmer shall have greater certainty that the seed he buys is of a strain best 
suited to his local conditions. , 

# # 

# 

PLANT QUARANTINE RESTRICTIONS IN ARGENTINA AND RRLGJdL 

We are indebted to the Bureau of Plant Quarantine of the United States 
of America for the following summaries of the Plant Quarantine Import** 
.Restrictions of the Republic of Argentina and of the Kingdom of Belgium: — 

Plant Quarantine Import Restrictions of tub Republic of Arowitna 

Authority Act 

Law No. 4084, July 8, 1002, authorizes the Executive of the Argentine 
Republic to permit the importation of plants and seeds through such ports as 
he may designate. Plants and seeds, prior to entry, are subject to inspection, 
and, when necessary, to disinfection or destruction as established by the regu¬ 
lations. 
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Concise summaby 
Importation prohibited 

Bamboo plants or parts thereof, including all genera and species of the tribe 
Bambuseae. (Decree of March 31, 1919.) (See page 8.) 

Com ( Zea Mays), both grain and plant in any state, including that used for 
packing merchandise. (Decree of May 11, 1927.) (See page 8.) 

Broomcom , including seed and dried plant for industrial purposes. (Decree 
of May 11, 1927.) (See page 8.) 

Bananas and plantains , plants and shoots. (Ministerial Besolution of 
August 28, 1928.) (See page 9.) 

. Quavas: Importation of the fruit prohibited. (Decree of March 9, 1981. 
Article 9.) (See page 11.) 

Cottonseed of the species Qossypium barbadense and 0. peruvianum: Intro¬ 
duction into the Territory of Chaco not permitted. (Decree of July 28, 1931.) 
(See page 18.) 

Seeds of Sudan grass, sweet sorghum , and any other species of sorghum 
which contain seeds of Sorghum halpense. Importation prohibited. 1 (Decree 
of March 7, 1932.) (See page 20.) 

Oramineous and leguminous seeds which fall below the established toler¬ 
ances of germinability and purity are prohibited entry. (Decree of March 7, 
1932.) (See pages 19 to 21.) 

Seeds of the genera: Medicago, Trifolium , Astragalus, Lotus, Melilotus, 
and Lupinus if found mfested with Bruchophagus funebns or B. gibbus , are 
prohibited entry. (Decrees of July 5, 1915, and March 7, 1932, as amended 
by that of July 29, 1932.) (See page 21.) 

Importation restricted 

Live plants, parts thereof, and seeds: Each consignment must be accom¬ 
panied by a shipper s declaration of origin and a phytosanitary certificate 
(inspection certificate) issued by competent authority of the country of origin, 
and visaed by the Argentine Consul nearest the place of embarkation. Upon 
arrival at the port of entry in Argentina the consignment will be subject to 
inspection and to action in accordance with the result of the inspection- 
(Decrees of August 23, 1902, May 6, 1932 and July 7, 1933.) (See page 8 
et seq,) 

Sugarcane: Each consignment to be accompanied by a certificate of origin 
issued by competent authority of the country of origin and visaed by the 
Argentine consul. If admitted, the cane shall be quarantined for observation. 
(Decree of March 17, 1919.) (See page 15.) 

Potatoes: Each consignment shall be accompanied by a certificate of 
4 'healthy origin" and of "health”, visaed by the Argentine consul (Decree of 
July 1 % 1928), and may be imported subject to inspection and the restrictions 
prescribed in the general regulations under the Decree of August 28, 1902. 
(Decrees of July 12* 1923, and October 3, 1930.) (See page 18.) 
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Seeds of plants which may be . attacked by the European com borer 
(Pyrausta nubilalii) may be introduced only through the port of Buenos Aires, 
and must be fumigated with hydrocyanic acid gas in vacuum. (Decree of 
May 11, 1927.) (See page 8.) 

Seeds for industrial purposes. The Direction General of Agriculture and 
Agricultural Protection is authorized to permit the introduction of seeds intend¬ 
ed for industrial purposes without the disinfection required by Article 2 of the 
Decree of May 11, 1927. (Decree of March 7, 1931.) (See page 9.) 

Fresh fruits: Each consignment must be accompanied by a phytosanitary 
certificate issued by authorized technical officials of the country of origin and 
visaed by the t Argentine consul. (Decrees of March 9, May 19, and July 14, 
1981, April 8, 1932, February 24 and July 7, 1933.) (See page 9 et seq.) 

Apples and pears from New Zealand: Importation authorized through 
Montevideo. (Decree of June 30, 1931.) (See page 13.) 

Cottonseed: Clean seed in soldered gnetal containers will be permitted from 
any source up to 10 kilograms of each variety for experimental sowing by the 
Direction General of Agriculture and Agricultural Protection, subject to disin¬ 
fection m vacuo before shipment and upon arrival in Argentina. (Decrees of 
June 30, and July 28, 1931.) (See page 13.) 

Gramineous and leguminous seeds may be imported if found within the 
established tolerances of germinability and purity. (Decree of March 7, 1932, 
as amended by that of July 29, 1932 ) (See page 15 et scq.) 

Importation of plants, seeds, and fruits 
General regulations 

The following regulations were promulgated by the Decree of August 28, 
1902: 


Authorised ports of entry 

Article 1 .— Plants. Buenos Aires. (Decree of August 23, 1902.) The ports 
indicated below were authorized by subsequent decrees as indicated: 

Plants: Bahia Blanca. (Decree of August 81, 1911.) 

Plant products from Chile via Cordillera: Rosario. (Decree of October 30. 
1926.) 

Plants of the genus Citrus: Corrientes. (Decree of April 80, 1907.) 

Seeds: Buenos Aires* Bahia Blanca, and Rosario. (Decree of July 6, 
1915-) 

Foreign seeds for sowing on the Experimental Farms of the Faculty of 
Agriculture, Live Stock and Related Industries: Corrientes. {Decree of 
January 26, 1922.) 

Fresh fruits: Buenos Aires and Rosario. Consignments imported through 
Mendoza, Posadas, and La Quiaca will be cleared at Buenos Aires, (Decree of 
March 9, JflBU 
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Apple* and pear$ from Hew Zealand : Montevideo. (Decree of June 80, 

Httl.) 

‘ Potatoes: Buenos Aires. (Decree of July 12, 1928.) 

Rice: Pascs de los Libres. (Decree of June 28, 1922.) 

Import permiU required 

Article 2.—Any person in Argentina who desires to import live plants, parts 
thereof, or seeds, must apply to the Oficina de Sanidad Vegetal for a permit, 
furnishing the following information: 

♦ (a) Name and address of importer. 

(b) Name of plant or seed. 

(c) Origin of the same, supported by the declaration of the seller and a 

certificate of competent authority, 

(d) Means by which the consignment will be imported (steamer, railroad, 

etc.). 

(e) Purpose for which imported (planting, sale, sowing, consumption). 

(/) When possible, the locality where it will be planted or sown. 

Treatment of infected or suspected plants 

Article 3.—All plants, or parts thereof, which proceed from countries where 
any infection injurious to the agricultural interests of Argentina exists, or into 
which the introduction of plants may not have been regulated, shall be consi¬ 
dered suspicious, and as such, be subjected to the treatment and disinfection 
deemed necessary by the Oficina de Sanidad Vegetal. 

Article 4.—All plants, or parts thereof, found to be attacked by any readily 
communicable injurious infection shall be refused entry or destroyed by fire 
if they cannot be effectively disinfected. Destruction shall not give rise to in¬ 
demnification. If exportation is decided upon it must bo effected immediately 
by the person concerned. 

Conditions of release fob entry 
Inspection certificate required 

Article 5 .—Plants or parts thereof which, are Hot deemed suspicious and 
which are not attacked by injurious diseases, or which are accompanied by 
health certificates issued by competent authority of the country of origin and 
visaed by the Argentine consul nearest to the place of origin, shall be admitted 
after the usual inspection. 

The Decree of May 8, 1982, as amended by that Of July 7, 1988, prescribes 
that every consignment of plants Or parts thereof intended for propagation or 
for consumption shall be accompanied by an inspection certificate issued by 
competent authority of the exporting country and visaed by the Argentine 
consul nearest to the port of embarkation, in order to be admitted into 
Argentina, but this requirement does not exempt such consignments from the 
Inspection, quarantine, rejection, and other provisions o! Law No. 4084 and its 
regulatory decrees. 
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Article d.—For the present, plants from countries infested with jjhylloxer* 
and San Jbse scale are declared to be of suspicious origin for the purpose of 
Article 8. Protective measures will be prescribed for other infections if deem* 
ed necessary. 

Article 7.—Plants and parts thereof which in accordance with Article 8 are 
declared suspicious, are divided into the following categories for treatment: 
(a) Live plants and cuttings; (b) bulbs, tubers, and roots; (c) fruits and vOg&- 
tables; (d) seeds. 

Article 8. —For treatment, live plants are divided into two groups: (1) 
Plants with earth; (2) plants without earth. Plants with earth will have 
their aerial parts disinfected; the subterranean parts and the soil will be treat* 
ed with insecticides. Plants without earth, and cuttings, will be completely 
disinfected in all their parts by immersion or by exposure for a sufficient time 
to the action of disinfectant fumes. 

Article 9.—Bulbs and turions (young scaly shoots, pips) must be deprived 
of all their dead membranes (skin) and appendages, as well as of the adhering 
soil, and be subjected to a disinfectant wash before being admitted. Tubers 
and roots will be admitted if found to be sound and free from soil, otherwise 
they shall undergo a disinfectant wash or fumigation before being admitted. 

Fruits and vegetables 

Article 10. —This article is superseded by the Decree of March 9, 1931, as 
amended, which regulates the importation of fruits and vegetables into Argen¬ 
tina. 

Seeds subject to inspection 

Article 11. —Seeds admitted into Argentina in great or small quantities also 
shall be inspected by the Phytopathologicul Service (Oficina de Sanidad 
Vegetal), which will permit unrestricted entry, require disinfection, or absolutely 
refuse entry in accordance with the results of the inspection in each case to 
determine the character of the impurities they contain. (Decrees of JYily 5, 
1915; March 7, 1932; and July 29, 1932.) 

Articles 12 and 13 .—Concern applications for import permits for plants and 
seeds. 

Article 14. —The inspection, and the disinfection which may have been re¬ 
quired, having been accomplished, a certificate will be issued to the applicant 
to enable him to withdraw his plants or a portion of them. 

Articles IS and 16. —Concern the disposal of smuggled plants, etc. 

Inspection and certification 

The inspection and certification gf plants or parts of plants offered to entry 
into the Argentine Republic, whether for propagation or consumption, is piref- 
oribed by the decree of May 6, 1932, as amended by that of July 7, 1988, as 
follows: 
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Article 1 .—Every consignment of plants, or parts of plants, intended for 
propagation or oonsumption, with the exception of the classes of products listed 
below, shall be accompanied by a phytosanitary certificate issued by competent 
authority of the exporting country and visaed by the Argentine consul nearest 
the place of embarkation, in order to be admitted into the country. 

The following classes of products are exempt from the presentation of the 
said certificate: 

(a) Those which have been subjected to a process of industrialization 

(other than cooking): Provided, that they come in suitable con¬ 
tainers (prunes, dates, figs, and similar cured or dried products); 

(b) those which arrive for immediate roasting (coffee, cocoa, and similar 

products); 

(c) products that result from milling (various flours, mill feeds, split or 

rolled grains, and similar products); 

(d) products intended for the cultivation of orchids and other analogous 

purposes, as well as those intended for pharmaceutical uses (dry 
fibres, mosses, medicinal plants, and similar products); 

(e) those which arrive by international parcel post. 

Article 2. —The requirement of the preceding article does not exempt any 
consignment of plants or their parts from the sanitary inspection, quarantine, 
rejection, or other requirements of Law 4084 and its regulatory decrees, with 
the exception of the classes of products indicated in continuation, which shall, 
at the same time, be exempt from the general quarantine inspection since, 
arriving in the condition specified, they cannot be carriers of pests: — 

(а) those which come in a suitably preserved condition (syrup, brine, and 

other similar products); * ' 

(б) those which have been subjected to a process of cooking and arrive 

in hermetically closed containers (peas, asparagus, tomatoes, and 
similar products). 

Article 3.—The text of the phytosanitary certificate may be that established 
as a standard in the International Convention for Plant Protection, Rome, 
1929, or one of similar content* and it must indicate at least, the name of the 
exporter and of the consignee, class of product, place and date of issuance of 
the certificate. 

The certificate adopted as a standard in the International Convention for 
Plant Protection is as follows: 

Certificate of inspection and origin 

The undersigned (full name, official title, and address of agent authorized 
to issue the certificate) certifies, in conformity with the results of the inspection 

... . . -■■■ — ■ — ~r.—.. . .....— — .— —.... . 

Hots It if understood that certification, is required of rioe and similar oereals, and of 
raj sip and nuts, as wall as of plants and parts thereof. 
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(1)* of the cultures of origin; (2)* of the products included in the shipment, 
that the plants, or parts of plants, described below are deemed free from dan¬ 
gerous diseases and pests, and especially from those hereafter enumerated.! 

Description of shipment 

Number, weight, and kind of container. 

Marks on the container. 

Description of the plants, or parts of plants. 

Locality where grown. 

Full name and address of shipper. 

Foil name and address of consignee. 

Place and date of issuance of certificate. 

Plants brought in by passengers 

Plants brought in by passengers will bo subject to the general sanitary 
provisions set forth in the Decree of August 28, 1902. (Decree of August 18, 
1917.) 

Bamboo prohibited entry 

The introduction of plants and culms of bamboo of all genera and species 
included in the tribe Bambuseae is prohibited, to prevent the introduction of 
bamboo smut (Ustilago shiraiana ). (Decree of March 31, 1919.) 

Importation of corn (Zea Mays) prohibited 

The importation of any variety of maize is prohibited, not only of the grain, 
but of the plant in any state, including that used as packing; and also the 
importation of broomcorn, either the seed or the dried plant for industrial uses, 
grown in any part of the world. 

Seeds of plants which may be attacked by the European com borer 
(Pyrausta nubilalis) may be imported only through the port of Buenos Aires. 
Although these seeds may be apparently in good sanitary condition, they must 
be subjected to a thorough disinfection in a vacuum for a minimum of four 
hours with the strongest possible quantity of hydrocyanic a#id gas. 

The list of plants attacked by the European corn borer is as follows: 

Plants severely attached 

Hemp (Cannabis sativa). Dahlia. 

Hops (Humulus japonicus ). Sorghum. 

Ehubard (Rheum rhaponticum). Millet (Evhinochloa crusgalli edulis ). 


¥ Strike oat the clause not required by the importing country. 

JThe indication of the names of plant diseases and pests enumerated in the official Hat of 
importing country, and against which that country especially desires to protect itself, 
will fceeoagMtted by the indication of any other special condition contingently required by 
the said country. f 
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Barley (Hordeum vulgare). 

Beans (Phaseolus spp.). 

Beets (Beta vulgaris crassa). 

Celery (Apium grave olens). 
Chrysanthemum. 

Cotton (Oossypium hirsutum). 

Potatoes (Solatium tuberosum) (not seed 
potatoes). 

Spinach (Spinacia oleracea ). 


Sunflower (Helianthus annuus). 
Cowpeas (Vigna sinensis). 

Peppers (Capsicum annuum). 
Buckwheat (Fagopyrum vulgare ). 
Artichokes, Jerusalem (Helianthus 
tuberosus). 

Oats (Avena sativa). 

Tomatoes (Lycopersicum esculentum). 


(Decree of May 11, 1927.) 


The Direction General de Agriculture y Defensa Agricola is authorized to 
permit the introduction of seeds intended for industrialization (manufacturing 
purposes), exempting them from the disinfection in vacuum prescribed by 
Article 2 of the Decrea of May 11, 1927. Such seeds shall unfailingly be 
processed in the establishment of the importing firm under the direct supervi¬ 
sion of the Phytosanitary Office of Importation and Exportation of Plants and 
Seeds (Oficina Sanitaria de Importacion y Exportacion de Plantas y Semillas), 
which shall in each case insure the complete industrialization of the shipments 
to prevent the germs with which they may be attacked from'being distributed 
in the cultures of the country. (Decree of March 7, 1931.) 


Bananas and plantains prohibited entry 


The introduction of plants and shoots of bananas and plantains into Argen¬ 
tina is prohibited as a precaution against the introduction of the fungus 
Fusarium cubense and other diseases of the banana. (Decree of August 28, 
1928.) 

Regulations governing importation of fresh fruits 

Article I.—Every consignment of fresh fruits imported into the country 
shall be accompanied by a phytosanitary certificate (inspection certificate), 
without which it will not be admitted. By phytosanitary certificate is under¬ 
stood that issued by techrical officials authorized by the government of th9 
country of origin, in which it is affirmed that the fruits are found to be appa¬ 
rently free from parasites, and which indicates the kind of fruit and name of 
the variety, the locality where grown (province, state, etc.) the point of ship¬ 
ment, the ^vessel on which transported, the name of the consignee or of the 
representative of the forwarding agent in the port of destination (port of arrival 
in Argentina), and the date of issuance of the certificate. This Certificate 
must be visaed by the respective Argentine consular official at the port of 
shipment or at the nearest point. 

Article 2.—-The importation of fruit in bulk is prohibited, with the exception 
of bananas. The packing shall be done in the port of origin and the containers 
shqU be of the standard types adopted by the fruit exporting countries. 
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Apples, pears, oranges, mandarins, and lemon* shall be wrapped in imper¬ 
meable paper of silky texture (oiled nianila or sulphite or similar paper) on 
which the name or mark of the producer and the country of origin shall be 
printed. The containers shall be marked to indicate the character of the 
contents, class or variety, net weight or number of units, name and address of 
the grower, and the country of origin. (See exception in favour of barrelled 
apples, decree of February 24, 1933.) 

Article 3 .—Consignments of fruits introduced into the country will be 
inspected at the ports of arrival in accordance with the regulations under Law 
No. 4084. If inspection of the fruit reveals ample reason for suspecting them 
to be infested with any of the parasites indicated in Article 4, the consignment 
will be placed in quarantine, for such period as is deemed necessary by the 
Phytosanitary Office of Plant and Seed Importation (Oficina Sanitaria de Im- 
portacion y Bxportacion de Plantas y Semillas), in localities indicated by the 
importers, and which in the opinion of the Office in question meets the required 
conditions. If, as a result of the investigation carried on during the quarantine 
period, the existence of the parasites mentioned in Article 4 is not established, 
the consignment will be released to the interested person. 

Article 4 .—In the event that any of the following parasites are found in a 
shipment, the entire consignment will be incinerated without right of indemnity, 
and the cost of transportation to the incinerator shall be borne by the importer. 


Lzs< of parasites 

* 

Apple blotch, Phyllosticta solitaria; citrus canker, Bacterium citri; brown 
rot, Pythicaystis citrophthora; soft rot, Thiclaviopsis paradoxa; mediterranean 
fruit fly, Ceratiti8 capitata; apple curculio, ( Anthonomus ) Tachypterellus 
quadrigibbu8; an apple fruit miner, Enarmonia prnpivora; apple maggot, 
Rhagoletis pomonella; apple weevil, Pseudanthonomus crataegi; plum curculio, 
Conotrachclu8 nenuphar; orange tortrix, Tortrix citrana; orange holcocera, 
HolcQcera iceryaeella; orange platynota, Platynota tinctana; Arizona navel 
orange worm, Myolois venipars. 

Article 5 .—Fruits found to be attacked by other parasites known to be 
injurious, not included in the preceding Article, will be rejected, and in case 
they cannot be reshipped, they will be incinerated as provided in Article 4. 

Article 6 .—The importation of fruits may be effected only through the ports 
of Buenos Aires and Rosario. Consignments imported through Mendoza, 
Posadas, and La Quiaca will be cleared at Buenos Aires or Rosario. The 
customs will seal the cars on entrv into Argentine territory. This procedure 
will remain effective until quarantine and disinfection services have been 
organized at the frontier. 

Article 7 .—This article originally provided for the entry of the fruits named 
therein during certain periods of each year, but it was revoked by the Decree of 
April 8, 1982, thus, in effect, providing for the introduction of fruits and vege¬ 
tables at any period of the year. 
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Article 8 .—The importation of guavas is prohibited. 

Article 9.—Every consignment of apples and pears imported must be 
transported in refrigeration chambers. (Decree of March 9, 1981.) 

The importation is permitted of apples and pears in bushel baskets or in 
barrels of standard type. The paper wraps for these fruits shall be stamped 
(or printed) with the mark or name of the packers or exporters. (Decrees of 
May 19, and July 14, 1931, and February 24, 1933, exempting barrelled apples 
from the U. S. from the requirement of paper wrappers.) 

The weight or volume of the contents shall bo declared in the metric system 
on each container. (Decree of September 18, 1931.) 

Paper wrappers not required for barrelled apples from the United States 

Decree No. 17614, of February 24, 1933, modifies that of March 9, 1981, by 
exempting barrelled apples exported from the United States to Argentina from 
the requirement of a waterproof tissue-paper wrapper for each apple. 

Article 1 .—Article 2 of the decree of March 9, 1931, is modified, in so far as 
it refers to the requirement of wrapping in waterproof stamped tissue-paper 
each North American apple introduced into Argentina in barrels. 

Article 2 .—Barrelled apples wdiich it is desired to introduce into Argentina 
must be accompanied by an inspection certificate issued by competent authority 
of the respective State, and by a second certificate issued by exports of the 
United States Department of Agriculture. These certificates must be presented 
to the Argentine consul nearest to the point of embarkation for authentication 
of the signatures. 

Article 3 .—Ten per cent, of the containers of every shipment of apples not 
exceeding 500 barrels, and eight per cent, of the containers in excess'of 500 
barrels, shall be opened, without exception, for the customary inspection, at a 
place indicated by the Oficina Sanitaria de Importacion y Exportacion de 
Plantas y Semillas. 

Article 4 .—The inspection certificates shall make special mention of the 
diseases and pests indicated in regulation 4 of the decree of March 9, 1931. 

Article 5, —The only ports authorized for the entry of fruits under the pro¬ 
visions of this decree are Buenos Aires, Rosario, and La Plata. 

Apples and pe\rs from New Zealand 

Subject to the provisions of Article 9 of the Decree of March 9, 1981, the 
importation is - authorized of consignments of apples and pears from New 
Zealand, transhipped at Montevideo to vessels of the Compania Argentina de 
Navigation Ltd. (Decree of June 30, 1931.) 
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Restrictions on cottonseed 


The importation of cottonseed is permitted from any source under the follow¬ 
ing conditions: 

1. Only clean seed, free from linters and adhering fibre, may be imported. 

2. Containers shall be metal, completely soldered. 

3. Before shipment each consignment shall be disinfected in vacuum and 
shall be accompanied by a certificate to that effect, issued by authorized tech¬ 
nical officials of the government of the country of origin, and visaed by the 
respective Argentina consul. 

4. The seed shall be disinfected in vacuum again on arrival in Argentina. 
(Decree of June 30, 1931.) 

5. The quantity is limited to 10 kilograms of each variety and the seed may 
be imported only for experimental sowing under the supervision of the Direction 
General of Agriculture and Agricultural Protection. 

6. The introduction into thei Province of Chaoo of cottonseed of varieties of 
the species Gossypium barbadense and G. peruvianum will not be permitted. 

7. When it is desired to introduce cottonseed of long staple varieties, upland 
type (intermediate), for planting in Chaco, in addition to the provisions of the 
Decree of June 30, 1931, a certificate of origin is required indicating the name 
of the variety and place of production. The Direction General will decide 
whether or not it is proper to permit its introduction for such purposo. (Decree 
of July 28, 1931.) 

Regulations governing tiie importation of potatoes 
Certificates required * 

Each consignment of potatoes imported into Argentina from a foreign country 
shall be accompanied by a certificate of sanitary origin and by a phytosanitary 
certificate (inspection certificate). 

These certificates shall be issued by specialists authorized by the government 
of the country of origin. 

The certificate of sanitary origin shall certify that the planting or ground in 
which the potatoes were grown is in good sanitary condition and shall indicate 
the date of digging, the quantity or weight of the potatoes represented by the 
certificate, and the name of the grower and of the consignee. 

The phytosanitary certificate shall affirm that potatoes are found appa¬ 
rently free from pests and diseases; indicate tho quantity or weight, marks, 
name of the vessel on which shipped, the name of the consignee or representative 
of the shipper, the country of destination, and the date of issue. The inspection 
upon which the certificate is based shall not be made until at least one month 
Jw s elapsed after the date of the certificate of sanitary origin, 
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The above-mentioned certificates shall be visaed by an Argentine consul, and 
the potatoes shall be inspected at the port of arrival in Argentina. 

If inspection shows the potatoes to be in good sanitary condition their entry 
' will be permitted, but if as a result of the inspection not exceeding 10 per cent, 
of the tubers are found to be attacked by any pest, or by any disease of an 
infectious character, a selection and separation of the tubers will be effected, 
infected tubers being destroyed and the remainder disinfected, at the expense 
of importer. 

If the percentage of infected tubers is greater than 10, the importer may 
elect to have them reladen or to have them incinerated at his own expense within 
three days of notification. 

Any shipment of potatoes which arrives infested with a parasite which does 
not exist in Argentina will bo rejected and the importer must immediately relade 
it or have it incinerated. 

The only authorized port of entry for potatoes is Buenos Aires. Consign¬ 
ments of potatoes not accompanied by the required certificates will not be 
admitted. (Decree of July 12, 1923.) 

Shipments of potatoes offered for entry intn Argentina will be subject to the 
inspection and other procedure prescribed in the general regulations under Law 
No. 4084, as set forth in the Decree of August 23, 1902. (Decree of October 3, 
1930.) 


Sugarcane 

Article 1.—Every shipment of sugarcane plants or cuttings offered for intro¬ 
duction into Argentina, besides meeting the general conditions, shall be 
accompanied by a certificate of origin issued by competent authority and 
visaed by the Argentine consul in the country of origin. If riot bearing the 
said certificate, the shipment shall be rejected by the sanitary authorities. 

Article 2 .—Besides the above-mentioned certificate, and, with or without it, 
every shipment of sugarcane plants which reaches Argentina for importation 
shall be subjected to a quarantine during which the sanitary observations and 
operations which the technical offices deem necessary shall bo carried out, to 
guarantee the purposes upon which this resolution is based, namely, to prevent 
the introduction of pestc and diseases of the sugarcane. (Decree of March 17, 
1919.) 

Importation of plants of Yerba Mate prohibited into the Province of 

Tucuman 

The Governor of the Province of Tucuman, by the Decree of June 12, 1929, 
prohibited the importation into that Province of Paraguay tea (yerba mate, 
Ilex paraguemie) of any variety from any source. The importation of the seeds 
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ol this plant will be carried out by the Agricultural Experiment Station of 
Tucuman, subject to disinfection with a 2 per cent* caustic potash solution for 12 
hours. 

Restrictions on the importation of leguminous and gramineous seeds 

The Decree of July 5, 1915, provides for the sampling of leguminous and 
gramineous seeds offered for entry into the Argentine Republic, and for the 
issuance of certificates of analysis based upon samples withdrawn from each 
shipment. 

The same decree provides for tho cleaning of shipments of such seeds which 
fall balow the prescribed tolerances of germinability and purity and prescribes 
that seeds which, after being cleaned, still remain below the established 
tolerances, shall be re-embarked or destroyed without right of indemnity. 

The docree of March 7, 1932, supplements that of July 5, 1915, by modifying 
and extending the scope of the latter. The text of the decree of July 15, 1915, 
as amended by that of March 7, 1932, follows: 

Articles 1, 2 , and 3 .—Revoked by the decree of March 7, 1932. 

Article 4.—Certificates of analysis of alfalfa seed relating to the established 
tolerances will be issued: 

(а) Not certifying more than the conditions found “within the tolerances 
and fit for sowing”, in cases where the alfalfa seed does not contain more 
“Cuscuta” and “other harmful seeds”, or lower “cultural value" than is tole¬ 
rated (see Article 3 of the decree of March 7, 1932), nevertheless being able 
to indicate the percentage of germination in order to illustrate better to the 
interested person. 

(б) When alfalfa seeds exceed one of the established tolerances they will be 
indicated as “beyond the limits of toleration”. 

(c) Tho “number of Cuscuta seeds* , percentage of “other harmful seeds”, 
“germinability”, or freedom from Cuscuta or other harmful seeds, and “as 
possessing the guaranteed cultural value" will be certified; it will also be 
indicated whether or not they are fit for sowing in accordance with the tolerances 
established by Article 3 of the decree of March 7, 1932, when alfalfa seed is 
offered for sale under guaranty of “absolute purity", or with the minimal purity 
by specifying in terms of “Cuscuta” or “other harmful seeds" and “cultural 
value” not inferior to the guaranty and within the established tolerances, for 
which the corresponding sample must be delivered to the Direccion General de 
Agriculture y Defense Agricola, sealed and signed by the vendor and purchaser 
or interested parson, by witnesses who represent or accept the parties, or by 
officials of the Department of Agriculture, whose testimony shall accompany the 
sample, as likewise a copy of the guaranty, which shall be filled in the said 
division in cases in which it is necessary to mediate as arbitrator. 
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Article 5.—The ports authorized for the importation of alfalfa seeds are 
Buenos Aires* Eosario, and Bahia .Blanea. 

Article 6.—The ports authorized for the importation of seeds are those indi* 
cated in the preceding article. This applies to all classes of seeds. 

Article 7.—An application will be presented by the importer or his representa¬ 
tive for each importation of seeds; tne application shall indicate the origin, the 
name of the exporting hrm, kind and quantity by weight, numbers and.marks 
of the containers ot the seed, name ot vessel on which it will arrive, port ot 
arrival, name and address of consignee. The application, accompanied by the 
certificates of origin, health, and disinfection which the shipments bear, will be 
delivered to the Ohcina Sanitaria de Importacidn de Plantas in the port of entry, 
or in the absence of such an ofiice, to an official of the Bireocidn de Defensa 
Agricola y Sanidad Vegetal, who is in charge of importation and exportation, 
and in case one has not boen designated, to the Collector of Customs at the said 
port, who will proceed to draw samples; sending them direct to the “Divisidn 
do Fomento” of the said Direction, with the corresponding documents, for 
analysis and the issuance of the certificate, and in which, upon the origin of the 
samplo from the corresponding shipment being attested, the dock orpier and the 
depository in which it is found, wilJ be indicated in order that the transmittal 
of tli 3 certificate of analysis may be made direct to the chief of the latter, from 
which will be decided whether or not the importation will be permitted. 

Article 8 .—In cases where certificates of analysis of shipments of alfalfa 
seed to be imported shall indicate a “Cuscuta content 0 and “cultural value 0 
greater and less, respectively, than the tolerances (established by Article 3 of 
the decree of March 7, 1932), the importers or duly authorized representatives 
may elect the relading, destruction without indemnity, or an attempt to clean 
the seed (decuscutage), and the winnowing in a warehouse or depository autho¬ 
rized by the Ministry for those operations, in order to try to obtain the tolerated 
percentages, for which purpose the entry for clearance through the customs and 
the treatment cf the corresponding seed will be permitted under the custody cl 
the customs officials and for the account of the importer. 

During the operations, whatever the result may be, the residuum will be 
burned as produced without giving rise to any indemnity; since the interested 
person or his duly authorized representative has resorted to this privilege, he 
will have abandoned his rights in the application which had to be made for 
cleaning. 

If, as a result of the cleaning or winnowing, tolerances are obtained which 
authorize importation, a delivery order will be issued to the authorized depository 
for the release of the shipment, the cleaned shipment thus being definitely 
admitted, and a record will be left in the corresponding file of the operations and 
analyses effected, etc. 

In 'thef event that the attempts to clean do not yield the results sought, the 
interested person wilt be notified of the results of the analysis and a retadrag 
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order will be issued through the customs authorities, unless destruetion is' 
authorized in writing by the Oficina Sanitaria de Importaci6n de Plantas y 
Semillas, in which case, besides the reoord in the file, the office, mentioned will 
issue to the authorized depository a certificate of release for destruction. 

If, after the lapse of 15 days from the date of notification of the interested 
person, none of the procedures above indicated has been followed, it will be 
deemed that he has abandoned his rights and the office menticned will proceed 
to destroy the seed by burning and will make affidavit accordingly. 

Article 9. —The entry and the relading of shipments of alfalfa seeds for 
cleaning, discussed in the preceding article, will be authorized through the port 
of Buenoe Aires only. 

Article 10. —(As amended by Article 4 of the decree of March 10, 1926); 
The introduction into the country of seeds of toothed bur clover, Medicagi 
(i denticulata) hispida, and spotted bur clover, Medicago (maculate) arabica , is 
prohibited. 

The text of the deoree of March 7, 1932, which amends and supplements that 
of July 15, 1915, follows r 

Article 1. —Subject to the provisions of Law No. 4064, the importation of 
seeds of forage plants is prohibited, as detailed in Article 2, when from the 
physico-botanical analysis which will be made in each case by the Direction of 
Agricultural and Animal Industry Laboratory and Research (Direction de 
Laboratorio e Investigates Agrfeolo-Ganaderas), it is deduced that they are 
adulterated or of inferior quality for sowing, in accordance with 'the .present 
regulations. 

Article 2 .—The Direction of Agriculture (Direocidn de Agriculltura), in 
accordance with the provisions established by the decree of July 15, 1915, which 
is maintained in so far as it is not opposed to the present decree, will proceed 
with tba withdrawal of samples from shipments of seeds of leguminous and 
gramineous forage plants which are imported: 

LEGUMES: Anlhyllie vulneraria, sand clover; Hedytarum ooronarium, 
French honeysuckle: Lotus comiculatus, birdsfoot trefoil; Lotut uliginosut , 
British bog lotus; Medicago lupulina, yellow trefoil; Medicago sativa, alfalfa, 
Melilotus alba, white sweet clover; Melilotue alba var. annua. Hupam clover; 
Omiihopus eativus, serradella; Onobrychis v'ciaefolia, sainfoin; Trifotium alex- 
andrinum, Alexandrian clover; Trifolium fragiferum, strawberry clover; 
Trifolium hybridum, alsike clover; Trifolium incarnatum, crimson clover; 
Trifolium pratenee red clover; Trifolilnm repens, white cover. 

GRASSES: Agrostis (alba) palustris, redtop; Ahpecurus prateneis, meadow 
foxtail; Arrhenatherum elatius, tall oatgrass; Avena spp., oats; Bromue inermie, 
common bromegrass; Bromue unioloides, rescue grass; C hloris gay ana, Rhodes 
grass; Capriola ( Oynodon ) dactylon, Bermuda grass; Cynosurue csatus, crested 
dogtail; Dactylis glomerate, orchard grass; Eragrostis abysrinica, teff ; Festuca 
pratensis, meadow fescue; FeetWd Qyina, §heep ‘s fescue I Fqsfyca vtbra , red 
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tescftdf » Hor&eum vulgaroi barleys * betiur* ^itiiicura) m*Miftomm*, ItaKan 
ryegrass; Lotium perenne, perennial ryegrass; Panicum itiilmum t broomcom 
AkiUut ;*Piudam sttonoptera, Peruvian winter grass, Phlevm prate rise, timothy; 
Poa prat easts, Kentucky bluegrass; Pta triviality rough bluegras*; ffeeak 
ftraolf, rye; Ohaetoehloa (Setana) itahoa , millet; W olcus sorghum (vulgarc) var 
pqcciiardfud, sweet sorghum; <HoIqub sorghum (Dulgare) var. sudanensis , Sudan 

vm\, ll 


Article 3r ~Leguminous seeds will be examined for their real value, cultural 



(a) Whan the cultural value of alfalfa seed is less than 85 per cent, yriti} 
. a purity of 98 per cent. 


(ft) When seeds of 'white clover, red Qlpv-er^ crimpon clover, alsike clover, 
strawberry clover, Alexandrian qk>ver, yellow trefoil, Preach 
honeysuckle, and sand clover, have a cultural value of dess than 
75 per cent. 

(c) When the cultural value of seeds of white sweet clover, Hubam plover, 

and serradella, is less than 70 per cent. 

(d) When the cultural value, of birdsioot trefoil, British bog lotus, and 
, sainfoin is fess than 60 per cent. 

(e) When leguminous seeds of any species contain more than 10 cuscuta 

seeds per kilogram of seed* 

J(f) When'they contain more than one half of one,per cent*. by weight of 
weed seeds, considering as such those corresponding to all species 
of uncultivated plants, or attest that tbo speds have been subjected 
to a mechanical treatment jfco modify their appearance or their 
constitution. 

Aftkte 4.—The sefeds of gramineous forage plants mentioned in Article 2 will 
be subjected to a determination of their gemmability 1 and content of foreign 
seed*- proceeding to reject those found in the following conditions-— 

(g) When the seeds of oats, barley,, rye, timothy, and tef have a 

germinabilifcy of less than 80 per cent. 

(h) When the seeds of rescue grass, orchard grass, meadow fescue grass, 

redtop, lyegrass, broomcorn millet, sweet sorghum, and Sudan grass 
have a germinabihty of less than 70 per cent. 

(0 Wjien the seed of tall oatgrass, common bromegrasfc, crested dogtail 
grass, sheep's fescue grass, Peruvian winter grass, and rough 
bluegrass have a germinabihty of less than 60 per cent. 

'ft *When the seeds of meadow foxtail, Bermuda grass, red fescue grass, 
and Kentucky bluegrass have a germinability lower than 50 per 

-- Ml 

cent. 

(*■) ’When Rhodes grass 'contains less than 500,000 feme .per kilogram 
of seeds.' 





Article J.—Att gramineous sfefcds which contain ttiore than one per cent, py 
weight, of weed seeds, will be rejPdted; also when they contain more than 8 pel? 
cent* by weight, of seeds of other cultivated species of plants, their importation 
is still prohibited, even m the case of Special mixtures, as forage or for turf# 

Mixtures of bohum jperenne with L. italtcum and those of different sppeies 
of the genus Poa, are excepted from these provisions* 

Article 6. —The importation of seeds of Sudan grass and sweet sorghum, and 
of any other species of sorghum which contain fruits of Sorghum halpenUe, jp 
prohibited. 

Article 7 —No shipment of alfalfa seed may be introduced into the country 
unless at least one per cent of the contents of each container be colored as 
follows:— 

fl) Alfalfa seed from European countries by an alcoholic solution of 
crystal violet (1£ per cent.). 

(2) Alfalfa seeds from other countries or regions shall be colored With 

Malachite green (1J per cent.). 

(3) The coloring materials, which may be those above indicated, or others 

which produce equal coloration to those established, shall be applied 
in such a manner that the colored se^ ds are distributed as uniformly 
as possible throughout the package. 

Aitulc 8 —Each combined sample taken for analysis m accordance with the 
provisions of these regulations shall represent not more than 200 sacks or eon** 
tamers of the same mark and shall be withdrawn by taking partial samples in 
the following proportions — 

(1) When the shipment comprises a single lot of 5 containers or less, a 

sample will be taken from each container to form the combined 
sample. 

(2) In shipments comprising a lot of more than 5 containers and less than 

3Q r a sample will be taken from every seoond container, but never 
fewer than 5 containers shall be sampled. 

(3) When the shipment comprises a lot exceeding 80 containers and not 

more than 50, samples Will be taken from every third container, 
but the combined sample shall never be drawn from iewer' than 
15 containers. 

(4) If the lot exceeds 50 containers samples shall be‘taken from 80'pefc 

cent, of them# 

(5) When a shipment comprises various lots, sa&iples ml! be drawn from 

each lot separately in the manner indicated in sections 1, 2, 8, and 
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Article 9 .—Three combined samples thus formed will be taken; one for the 
Direcoidn de Laboratories e Investigaciones Agricolo-Ganaderas del Ministerio de 
Agrieultura; the second tor the Oficina Sanitaria de la Direccidn de Agrioultura; 
and the third will ba letained by the interested person, the samples being sealed 
in the presence of the latter or his representative. 

Article 10 .—Leguminous seeds of the following genera; Medicago , Trifolium , 
Astragal™, Lotus , Melilotus , and Lupinus , with all their species, subspecies, 
varieties and hybrids which may be attacked by the parasites Bruchophagus 
fwnebris and B . gibbus shall come packed in double sacks and be disinfected in 
vacuo before shipment and shall be accompanied by the corresponding certificate 
of disinfection, issued by technical officials of the country of origin and visaed 
by the Argentine consul in that country. 

Article 11. —(As modified by the Decree of July 29, 1982): in the event that 
the presence of Bruchophagus funebris or B. gibbus is noted in shipments of the 
seeds mentioned in the preceding article in the larval, nymph, or adult stage, 
they will bar at once reembarked, their entry into the country not being per¬ 
mitted. 


Plant Quarantine Import restrictions of the Kingdom of Belgium 
Infested fruits prohibited entry 

According to the Ministerial order of July 14, 1983, the importation into 
Belgium is permitted of fresh peaches, apricots, and nectarines from any source 
only when an inspection made by the Belgium Plant Protection Service at the 
expense of the importer shows the shipment to be free from fruit fly larvae 
(Trypetidae), from caterpillars of the peach twig borer (Anarsia lineatella ), and 
of the Oriental fruit moth ( Orapholitha molesta (=zLaspeyresia molesta^Cydia 
molesta)], as well as from larvae of the plum or peach curculio ( Conotrachelus 
nenuphar ). 


Authorised ports of entry 

Antwerp, Brussels, Haren-Aviation, Liege, Erquilinnes, Eschen, Montaleux, 
Mouscron, and Quevy. 

Disposal of infested shipments 

Shipments arriving at the ports of Erquilinnes, Eschen, Montaleux, Montzen, 
and Queyy which are found to be infested with any of the above-named pests are 
to be returned to the country of origin. 

Those offered for entry at the ports of Antwerp, Brussels, Haren-Aviation 
and Liege will* be 1 burned at the expense of the importer if found infested. 

* # * * * « 


* 
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Importation of fresh cherries regulated 

The decree of the Belgian Minister of Agriculture of May 14, 1932, prescribes 
that: 

1. The importation of fresh cherries into Belgium from France, Germany 
and Italy is permitted only when an inspection made at the expense of the im¬ 
porter by the Belgian Phytopathological authorities shows the shipment to be free 
from tha cherry fruit fly, Rhagoletis ceraei . 

2. Importation may be effected only through the customs offices of 
Erquelinnes, Montaleux (Mouscron), Montzen, Antwerp (office No. 4), and. 
Brussels (offices Nos. 1 and 3). 

Shipments arriving at Erquelinnes, Montaleux (Mouscron), and Montzen 
found to be infested with Rhagoletis cerasi will be sent back. Those found at 
Antwerp and Brussels to be infested with this post will be burned at the expense 
of the importer. 

Importation prohibited of potatoes, eggplants , and tomatoes from France 

The order of the Belgian Minister of Agriculture o! April 18, 1982, prohibits 
the importation into Belgium of potato tubers or plants, and of fruits or plants 
of eggplants and tomatoes originating or proceeding from France, but admits 
those products from other countries when each shipment is accompanied by a 
certificate affirming that the products were grown in a locality free from the 
Colorado beetle, Leptinotarsa dccemlineata. 

The regulations promulgated under the above order on the same date prescribe 
that: 

The importation of these products from countries other than France is per¬ 
mitted only when a certificate issued by the official plant protection service of the 
country of origin is presented at the customs office, naming the country of origin 
of tha products, and expressly affirming that they were grown in and proceed 
from a locality more than 20 km. distant from any culture* attacked by the 
Collorado beetle, Leptinotarsa decemlineata , and potato wart, Synohytrium 
endobioticum. 

The regulation concerning the distance from foci of infestation with Colorado 
beetle is compulsory. With respect to foci of potato wart, the importation of 
potato tubers is permitted when their place of origin is less than 20 km. but not 
less than 500 meters therefrom, on condition that the certificate in question, in 
which the circumstances are established, also certifies that the shipment was 
inspected by the above-mentioned plant protection service and was found free 
from potato wart. 

According to the case, two certificates may be presented one on Colorado 
beetle^ and the other on potato wart. 

The re-entry of shipments of this kind also is subject to inspection by the 
Belgian Phytopathological Service. 
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Authorised ports of entry 

Importation of shipments of these products may bo effected by water only 
through the customs ports of Antwerp, Bruges, Brussels, Ghent, Liege, Ostend, 
and Zeebrugge. 

Shipments not accompanied by the prescribed certificates will be reladen, 
unless an inspection made by the special Belgian Phytopathological Service at 
the expense of the importers shows them to be free from Colorado beetle. 

# 

# # 

THE MARKET FOR EXPIRE MAIZE 

Twenty-eighth Report op the Imperial Economic Committee 

The satisfactory grading of Empire exports of maize is commented on in 
the report on maize issued by the Imperial Economic Committee (published by 
H. M, Stationery Office, 1/). Emphasis is also laid on the importance to manu¬ 
facturers of unbroken weevil-free grain. It is suggested that the export trade 
would be facilitated and extended if more regular supplies over a longer season 
could be assured. 

The world production of maize and wheat are roughly equal, yet the volume 
of international trade in maize is only two-fifths of that in wheat and wheat flour. 
In most producing countries the crop is used locally, chiefly as a food, sometimes 
mainly for the local population, sometimes for poultry and live-stock. The out¬ 
standing example of this is the United States, which produced 60 per cent, of 
the world's crop in 1932 but contributed less than two per cent, to the world's 
trade in maize. In sharp contrast to this is Argentina, which, with its smaller 
population and no large pig industry, supplied two-thirds of the world trade 
from a crop only one-tenth of that of the United States. Europe, and especially 
the United Kingdom, the Netherlands, Belgium, France and Denmark and, 
until 1938, Germany, afford the great market for maize, taking in recent yearB 
up to 97 per cent, of the total exported from all countries. 

The chief Empire exporting countries ere the Union of South Africa, 
Southern Rhodesia and Kenya. The maize of these countries is mainly a flat 
White grain very different from the small yellow grain typical of the Argentina 
crop. The report points out that this flat white maize possesses special advant¬ 
ages for the manufacture of cornflour, custard powders, starch, and glucose. 
It is also preferred in the distillation of whisky. With this special market, 
wholesale prices for this Empire maize are, according to the report, usually 
somewhat higher than for Argentine maize. The difference, however, is neither 
certain nor constant and the weight of the Argentine crop is such that variations 
in its price directly affect the prices of African maize. Between 1931 and 1933 
these Empire countries ‘experienced special difficulties in the maize trade, owing 
to the severe depreciation of the Argentine currency and, in 1933 in South 
Africa, to local drought. The report details the measures taken to assist the 
local farming community. 



Owing to restrictions ahd regulations in many importing countries, trade in 
jnaize, as with so many other commodities, is ‘difficult, but the report notes that 
the world market is not overshadowed by large accumulated stocks as is the 
pass with wheat. It is important to Empire countries to maintain and extend 
the market it now has with manufacturers/ but that after all is a comparatively 
small market. The main demand is for poultry food, for which at present small 
highly coloured grain is preferred. Entry into that market would bring Empire 
supplies into direct competition with Argentine maize, and a grain more similar 
to that of Argentina would have to be placed on the market or the present 
preference broken down as the result of well established trials and publicity. 

# 

# # 

DEVELOPMENT OF COTTON GROWING IN SIND 

The Publicity Officer, Indian Central Cotton Committee, writes:— 

The Annual Report of the Department of Agriculture in 1 Sind for the 
year 1932-33, just published by W. J. Jenkins, Esq., M.A., B.Sc., I.A.8., 
Chief Agricultural Officer in Sind, is a highly informative document recording, 
among other things, the'great strides taken in the development of cotton culti¬ 
vation in Sind and the progress made by the various schemes financed by the 
Indian Central Cotton Committee, which are directed towards- cotton develop¬ 
ment and improvement in the Barrage areas. 

During the year under report, practically the entire new Canal Systems 
under the Lloyd Barrage were worked during hoth the kharif and lobi seasons. 
Of a total area of 13,67,000 a^res on the main Canal Systems m the Barrage 
areas, cotton occupied about 3,55,000 acres in the A hani season The transi¬ 
tion from the old system of inundation irrigation to the new Barrage Canal 
System resulted, according to the Chief Agricultural Officer, in a somewhat un¬ 
settled and irregular supply of water in the early months. This caused delay 
in sowings and reduction in crop areas. The cotton crop in the middle Bind 
areas was affected by malformation, sterility and bad opening largely due to 
late sowing. 

The Indian Central Cotton Committee held its half-yearly r meeting, . in 
January, 1938, at Karachi and at its later meeting held in August, 1988, the 
Committee sanctioned a further grant of Rs. 2,96,540 for the extension Of the 
cultivation of improved varieties of cotton in the Barrage areas 4 trade 
exhibition of departmental cottons from Sind was held at Karachi and at Bombay 
at the time of the Committee's meetings. 

BOTANICAL W r OHK FOR COTTON IMPROVEMENT 

The policy, in accordance with the opinion expressed by the Committee 
when sanctioning an additional grant of approximately three lakhs of rupees 
for cotton extension work in Sind, has been to concentrate future work on the 
improvement of Sind cottons upon the medium and long-stapled varieties, t.e., 
Sind-American and imported American and Egyptian tvpes. The trend of 
trade demand in India and abroad also justifies such a policy. Insufficient and 
insular irrigation during the early part of the season adversely .affected the 
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cotton crop in some parts of Sind. Beplieated field scale trials of improved 
Sind-Americans at Sakrand and Mirpurkhas indicated the superiority of 289 F-l, 
and 285 F-2 over 285 F-21 in respect of immunity to ‘red-leaf*. Selection 
work among these types to obtain earlier and higher yielding strains with a 
silkier staple is in progress and a new strain 289 F-20 which was found promis¬ 
ing, is being multiplied. Work on types of cotton imported from Bussian 
Turkistan r Africa, Uganda and the United States of America was continued and 
yielded promising material. Plot trials of numerous selections made by the 
Agricultural Departments in other cotton growing provinces in India, which 
were grown at Sakrand, did not reveal any material superior to the-improved 
varieties now being handled by the Agricultural Department in Sind. Hybridi¬ 
zation work was limited to the sudy of two crosses, viz., 285 F-l * Sea Island 
and 4 F-18 x Meade, which were grown in the F-8 and F-5 generations 
respectively. The segregates are breeding true for length of staple and high 
ginning percentage. Samples of their lint are being sent to the Technological 
Laboratory at Matunga for fibre and Bpinning tests. Work on the botanical 
improvement of the long stapled American and Egyptian cottons has been trans¬ 
ferred to the Government Seed Farm, Mirpurkhas. 

Samples of the improved cottons now being extended in the cotton growing 
districts of Sind were submitted to the Committee's Technological Laboratory 
at Matunga and the results obtained compared favourably with those of the 
previous years. 

Cotton Physiological Be search Scheme 

The Cotton Physiological Besearch Scheme, Sind, operating in the extend¬ 
ed period of five years, sanctioned by the Indian Central Cotton Committee, 
has now entered an important stage in its investigations. Particular attention 
was given during the year under report to discovering the best methods of 
distributing irrigation supply within a fixed ‘delta' to the cotton crop in order 
to increase final yields. Results obtained indicated that the reduction of 
intervals between waterings at flowering and fruiting times, t.c., August* 
September, is beneficial. Investigations on the effect on cotton yields and 
disease resistance of the application of quick acting nitrogenous manures at 
critical periods of crop growth are being continued. The factors responsible for 
the appearance of types of ‘red-leaf' condition, the breeding of disease-resistant 
types, soil conditions in regard to plant nutrition, etc., are being studied. 
Minor investigations into the control of the white-ant pest and the relationship 
between the root development of different varieties of cotton and their adapta¬ 
bility to environmental conditions in Sind were also carried out. In view of 
the prospective extension on a large scale of cotton cultivation in the Barrage 
areas of Sind, the results of the present investigations conducted under the 
scheme at Sakrand should be of great economic value. 

Sind Cotton Extension Scheme 

The activities covered by the Sind Cotton Extension Scheme, worked by 
the Agricultural Department, for which the Indian Central Cotton Committee 
, granted a-sum of Be. 81,000 per annum for three years—and which has recently 
been extended for * further period of five years at a cost of approximately three 
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lakhs—are being pursued in two sections, one in the Left Bank areas and the 
other in the Bight Bank areas. Each section is under the charge of a Cotton 
Supervisor. In the Left Bank Section, cotton varietal tests carried on to 
test the respective yields and suitability for extension of different varieties of 
cotton on zamindari lands in Thar Parkar, Nawabshah and Hyderabad districts, 
have again demonstrated the high yielding capacity of the superior improved 
Sind-American types—289 F-l and 285 E-2, in the Jamrao tract. Demonstra¬ 
tions of cotton cultivation have been organized in the hitherto non-cotton 
growing tracts of the Bight Bank areas and in Nawabshah district to show the 
technique and possibilities of cotton cultivation to zamindars. Over 5,000 
maunds of seed of improved cotton varieties grown on the lands of registered 
seed-growers were distributed for extension in the districts by the Cottoi^ 
Supervisors. In the Bight Bank Section—hitherto a non-cotton growing area— 
the work on thirty demonstration plots, comprising an area of nearly 100 acres 
on zamindari lands, has brought promising results from 27 W.N. (improved 
Sind Deshi) and 4 E-18 (an improved Sind-American type). This work has had 
considerable effect in stimulating private interest in cotton cultivation on the 
part of zamindars. The Cotton Supervisor, Bight Bank, and his staff are 
giving all possible assistance and advice to intending cotton cultivators in this 
tract. The report of the Director, Technological Laboratory, Matunga, on 
tests of samples of cotton grown in the Right Bank areas states that the samples 
are in no way inferior to similar cottons grown in the long-established cotton 
growing areas of the Left Bank. 

With a potential cotton area of over 800,000 acres in Sind, the work now 
being carried on under the Scheme to discover the varieties best suited to local 
cultivation in the different tracts and to extend cotton cultivation, must take 
a large share in the progressive development of cotton cultivation in the Barrage 
areas. An important feature of the work has been ihe effective collaboration 
between the Department of Agriculture, Sind, and the Publicity Department 
of the Indian Central Cotton Committee in evolving and carrying out measures 
designed to accelerate the progress of cotton cultivation in Sind. 

The Publicity Oflficei of the Central Cotton Committee toured at regular 
intervals in the Sind cotton-growing areas, attended meetings of the Sind Cotton 
Committee and other organizations and gave valuable expert advice in the 
propaganda work for the introduction of better and increased cotton cultiva¬ 
tion in the province. 

# 

# * 

DEVELOPMENT OF CAMBODIA COTTON IN COIMBATORE DISTRICT 

The Publicity Officer, Indian Central Cotton Committee, writes:— 

The years after 1919 have witnessed an uninterrupted progress in the 
development of Cambodia cotton in the Coimbatore District by the Department 
of Agriculture in Madras supplemented by the Seed Multiplication Scheme 
financed by the Indian Central Cotton Committee. Having regard to the 
growing demand for improved Indian cotton, the success achieved marks a 
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step in the evolution of superior varieties of cotton in the Madras Presidency 
which, in contrast with the state of affairs preceding 1918, deserves the special 
attention of textile manufacturers in India and growers in South India. 

In order to appreciate properly the progress made, it is worth while re¬ 
calling the deplorable condition of the cotton crop prior to 1918-19. Although 
an almost fortuitous combination of favourable conditions such as promising 
season and good rainfall had helped to enhance the prestige of Cambodia cotton 
which bad practically replaced the local Uppam in all the black soil areas 
in the Coimbatore District, yet years of poor rainfall and the consequent 
deterioration of the kapas, had witnessed a standing temptation to palm off 
adulterated kapas, instead of selling good and bad varieties separately. This 
led to impoverished quality in the supply of sowing seed and complaints from 
consumers with low quotations. The uneconomical nature of the procedure 
caused the ryots to fall back upon the indigenous Uppam. 


Lines of development 


The development and improvement of the Cambodia cotton in the Coimba¬ 
tore District which thus opened up an immense field of fruitful work began, in 
its initial stages till departmental seed was available, with the purchase of 
carefully selected seed cotton out of the arrivals at the ginning factories through 
a special officer deputed for the purpose, and reselling it during sowing time. 
The second stage was the formation of an association of growers, sellers arid 
buyers called the “Cambodia Cotton Marketing Association*', resulting in the 
starting of a cotton market at Tiruppur and the fixing of cotton standards to 
form the basis for all purchases and sales. Unfortunately the former never 
functioned. The third and moBt important stage of development was the dis¬ 
tribution of seed of selected heavy-yielding strain out of the strains then avail¬ 
able in the Central Farm, Coimbatore, to a few good growers in the district on 
contract. 


Inducement to byots 

In pursuance of the policy of supplying seed and marketing the crop under 
a system of contract with the growers, the Department took opportunity to 
study prevailing agricultural methods and effect improvements wherever 
possible and gave free seed for sowing, carried out rogueing while the crop was 
standing, paid advances (up to Es. 30 per acre) when the seed was sown for 
after-cultivation expenses and bought the season's produce at a premium in the 
villages through a series of agreed undertakings. This arrangement was found 
necessary in Ihe initial 4 stages in order to reach the growers direct, eliminate 
the middleman, on whom the grower had to depend for sowing seed, advances 
and marketing facilities, and thus maintain the purity of the selected strain. 
The ryots, in their turn, agreed to sow the pure seed (supplied free) in well- 
farmed lands, to weed the crop and thin it when necessary, to pick the kapas 
clean, to dry the season’s kapas before storing and to remove stained kapas. 
Tfop growers also agreed to deliver the stored kapas when required by the 
Department for ginning. 



LatEb development 




After two years, with the difficulties of financing and meeting the growing 
demand for departmental cotton seed, many of these concessions were relaxed 
and Confined only to financing the bare minimum of after-cultivation needs. In 
the following years the Department undertook to buy only tie seed at a 
premium and acted purely in an advisory capacity in arranging and guiding the 
growers in the matter of market fluctuations for their lint. After 1925, it 
was felt desirable to hand over the production of seed to private agencies, and 
Co-operative Non-Credit Seed Societies in typical villages were accordingly 
started to answer this purpose. Twelve such societies were started of which 
eight were eventually transferred to the Co-operative Department. Alongside, 
new strains, as they were being evolved by the Cotton Specialist, were tried in 
the villages, and No. 15, Co. 1 (No. 295), and Co. 2 (No. 440) were each 
successively introduced between the years of 1921 and 1929. The introduction 
of the Pest Act and the Transport Act had, meanwhile, helped to prevent pest 
diseases and adulteration, though it must be admitted that owing to the hete¬ 
rogenous nature of the varieties from further south in the Presidency, prevention 
of adulteration was made more difficult than it need have been. 

The Co. 2 Seed Multiplication Scheme, introduced and financed by the 
Indian Central Committee in 1932-33, is being worked by the Tiruppur Co¬ 
operative Trading Society with the object of making available as much of pure 
Cambodia seed as would meet the needs of all the growers of the* district. 
The financial gain accrues to the grower in two ways, (1) by extra yield, (2) by 
way of premium through the sale of lint and seed. 

Coimbatore, where this development in Cambodia was initiated and systema¬ 
tically carried out, caters to the needs of other districts in the matter of supply 
of improved seed for sowing. 


* 

# # 

THE MAYNABIMJANGA RAH PRIZE 

In 1925, the late Sir Ganga Ram, Kt., O.I.E., M.V.O., R.B., Lahore, with 
that generosity for which he was so well known, handed over to the Punjab 
Government a sum of Rs. 25,000 for the endowment of a prize of the value of 
Rs. 3,000 to be called the. Maynard-Ganga Ram Prize and to be awarded every 
three years, for a discovery, or an invention, or a new practical method which 
will tend to increase agricultural production in the Punjab on a paying basis. 
The competition is open to all throughout the world. Government servants are 
also eligible to compete for it. 

Entries for the next award were invited by the 31st December, 1933. None 
of the entries was considered to be of sufficient merit and it has been decided 
by the Managing Committee of the prize that the award should be postponed 
for another year and that further entries should reach the Director of + Agricul¬ 
ture, Punjab, Lahore, on or before the 31st December, 1935. 
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Applications are invited for ‘'The Maynard-Ganga Bam Prize’’ of the value 
of Bs. 3,000 which will be awarded for a discovery, or an invention, or a new 
practical method tending to increase agricultural production in the Punjab on a 
paying basis. The prize is open to all, irrespective of caste, creed or nationality 
and Government servants are also eligible for it. Eassays and theses are not 
eligible for competition and applicants should prove that some part of they 
discovery, invention, etc., is the result of work done after the prize was founded 
in 1925. The Managing Committee reseives to itself the right of withholding 
or postponing the prize, if no satisfactory achievement is reported to it. All 
entries in competition for the next award should reach the Director of Agricul¬ 
ture, Punjab, Lahore, on or before the 31st December, 1985. 



Personal Notes, Appointments and Transfers, 
Meetings and Conferences, etc. 


Major WALTER LEATHER, V.D., Ph.D., F.I.C. 


By the death at his home at Ridgeway House, Malvern, on November 
14th, 1984, of Major Walter Leather, Imperial Agricultural Chemist from 
1892 until his retirement in 1916, wo lose the first scientific officer, 
appointed to what subsequently grew into tlie Imperial Department of 
Agriculture in India. 

Dr. Leather was first appointed in 1892, the Government of India- 
having decided as a result of Dr. Voelckor’s now famous report, that they 
required the t^rvices of an Agricultuial Chemist. There are still many*, 
officers of the Indian Agricultural Service serving in India who remember 
him with affection and gratitude, and Indian Agricultural Chemists 
trained by him are to be found in responsible positions throughout the 
country. A distinguished career was followed by nearly 20 years* busy 
and happy life in retirement. His work for the improvement of Indian 
agriculture will long survive him. Rcquiescat in pace . 


Diwan Bahadur Sir T. Vijayaraghayaciiarya, K.B.E., Vice-Chairman, 
Imperial Council of Agricultural Research, has been granted leavo out of 
India for 2 months, with effect from the 18tli October 1934, with permission to 
prefix to his leave the Dusliera holiday on the 17th October 1934. The leave 
will be on full average pay for the first 8 days and on medical certificate on half 
average pay for the remaining period. 


Mr. B. 0. Burt, C.I.E., M.B.E., B.Sc., I.A.S., Agricultural Expert,, 
Imperial Council of Agricultural Research, has beeh placed in charge of the 
duties of Vice-Chairman of the Council in addition to his own duties as 
Agricultural Expert during the absence of Diwan Bahadur Sir T. 
Vijayaraghavacharya, K.B.E., on leave. 
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Mr, A. X. Adh&Gh, Extra Assistant Conservator of Forests (Htsti&n), 
whose term of c^fifee as a member of the Indian Lao Cess Committee expired on 
the 81st July 1984, uncler rule 4 of the Indian Lac Cess Buies, has been re- 
appointed on the nomination of the Government of Assam, to be a member of 
the Indian Lao Cess Committee, with effect from the 1st August 1984, to 
represent the lac cultivators’ interests in Assam. 


Imperial Institute of Agricultural Research 

Dr. Hem Singh Pruthi, Ph.D. (Cantab.), M.Sc., Assistant Superintendent, 
Zoological Survey of India, has been appointed Imperial Entomologist, Imperial 
Institute of Agricultural ltesearch, with effect from the 5th September 1934. 


¥ 

Madras 

Mr. Pebcival Venkataramayya, M.A., rl.Sc. (Edin.), Assistant Agricultural 
Chemist, Coimbatore, has been appointed to officiate as Agricultural Chemist, 
Coimbatore, with effect from the date of taking charge from Bao Bahadur 
B. Yietranath. 

Y 

Mr. D. G. Munro, B.Sc. (Aberdeen), Deputy Director of Agriculture, VIII 
Circle, Coimbatore, has been granted leave on average pay for eight monthB 
from 8rd January 1985, and on half average pay for fifteen days in continuation 
thereof. 

Mr. K. S. Viswanatju Ayyar, B.A, Assistant Agricultural Chemist, 
Coimbatore, has been granted a further extension of leave on half average pay 
for throe months from 14th October 1934. 

V 

Dr. J. 8, Patel, M.Sc., Ph.D., Oilseeds Specialist, Coimbatore, has been 
recalled from leave. His return to duty will be compulsory. 

¥ 

Mr. M. Ponnatya, G.M.V.C., will continue tc- be District Veterinary Officer, 
Vellore, until further orders. 



PERSONAL NOTIJS, APPOINTMENTS AND TR^NSK^B, ETC. 




Bengal 

Dr. G. P. Hector, M.A., D.Sc., I.A.S., Director of Agriculture, Bengal, 
has been granted an extension of leave on half average pay for eleven months 
and twenty-nine days, with effect from the 21st October 1934. 


Mr. M. Cardkry, M.A., B.Sc., M.O., LA.8., Officiating Assist-ant Director 
of Agriculture and Agricultural Chemist, Bengal, has been allowed leave for one 
year, viz., leave on average pay for seven months and nineteen days, with 
effect from the 24th October 1934, and leave on half average pay for the remain¬ 
ing period, 

Mr. Surendra Chandra Rakshit, Laboratory Assistant under the Agricul¬ 
tural Chemist to the Government of Bengal, has been appointed to act as 
Assistant Agricultural Chemist during the absence on leave of Mr. Carbery or 
until further orders. 

Mr. Debendra Kumar Sen, G.B.V.C., Lecturer, Bengal Veterinary College, 
has been allowed leave for three months, viz., leave on average pay for twenty- 
two days, with effect from 1st November 1934, and leave on half average p^y 
for the remaining period. 

¥ 

Mr. Satya Chau an Mukherji, Assistant Lecturer, Bengal Veterinary 
College, has been appointed to act as Lecturer of that College, during the 
absence on leave of Rlr. Debendra Kumar Ren, or until further orders. 


Mr. Kumud Chandra Sen, G.B.V.C., Officiating Lecturer, Bengal Veterinary 
College, hns been confirmed in that appointment, with effect from 12th August 
1929. 

Mr. Railendra Nath Sinha, G.B.V.C., Hospital Surgeon, Bengal Vetqrinfuy 
College, has been appointed to the Bengal Lower Veterinary Service as 
Lecturer, Bengal Veterinary College, on probation. 

¥ 

Mr. Hari Charan Gangcli, G.B.V.C., Laboratory Assistant, Bengal Veteri¬ 
nary College, has been appointed to the Bengal Lower Veterinary Service as 
Lecturer, Bengal Veterinary College, on probation. 
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Mr. Sebajul Haque, Inspector, Civil Veterinary Department, has been 
appointed to the Bengal Lower Veterinary Service as Lecturer, * Bengal 
Veterinary College, on probation, vice Mr. Girindra Nath Chatterji, retired. 

Mr. Mokshada Pbasad Ghosh, Inspector, Civil Veterinary Department, has 
been appointed to the Bengal Lower Veterinary Service as Assistant Director, 
Civil Veterinary Department, Eastern Range, Dacca, on probation. 


Mr. Abdul Latif, Veterinary Assistant Surgeon, has been appointed to 
act as Lecturer, Bengal Veterinary College, in the Bengal Lower Veterinary 
Service, vice Lieut. S. C. A. Daita, appointed to act as temporary Veterinary 
Research Officer, Muktesar. 


United Provinces 

Mr. C. Maya Das, M.A., B.Sc. (Edin ), I A.S., on return from leave has 
been appointed to be Deputy Director of Agriculture, North-Eastern Circle, 
Gorakhpur. 


Dr. S. B. Singh, M.Sc., Ph.D., temporary Deputy Director of Agriculture, 
North-Eastern Circle, on relief by Mr. 0. Maya Das, has been reverted, as 
Assistant Deputy Director of Agriculture, North-Eastern Circle, with head 
quarters at Bahraioh. 


Mr. W. Hevd, Deputy Director of Gardens, United Provinces, Saharanpur, 
has been granted leave on average pay for 8 months, combined with leave on 
hall average pay for 4 months, with effect from 16th September 1934, or date 
of relief. 


V 

Mr. E. D. Fosdham, Superintendent, Government Gardens, Agra, has been 
appointed to be Officiating Deputy Director of Gardens, United Provinces, vice 
Mr. W Head, granted leave. ’ 
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Mr. J. G. Burns, Garden Overseer, Kumaun, has been appointed to be 
Officiating Superintendent, Government Gardens, vice Mr. R. D. Fordhain 
appointed Officiating Deputy Director of Gardens, but to remain attached to 
the Kumaun Gardens. ; . 


Punjab 

Sardar Sahib Sardar Kharak Singh, M.A., I.A.S., Deputy Director of 
Agriculture, Montgomery, has been granted leave on average pay for three 
months and seventeen days and in continuation leave on half average pay for 
one year, ten months and 32 days, with effect from the 25th September 1984 
preparatory to retirement. 


Khan Sahib Agha Yus\f Ali Khan, Extra Assistant Director of Agriculture, 
Multan, has been appointed incharge of the duties of Deputy Director of 
Agriculture, Montgomery, with effect from the 25th September 1984, in a 
temporary post created for the purpose and relieving Sardar Sahib S. Kharak 
Singh, granted leave. 


On the expiry of the leave granted to him Mr. A. Hardie, Superintendent, 
Lawrence Gardens, Lahore, retired from Government service, with effect from 
the 29th August 1934. 


Mr. E. A. Hughes, Superintendent, Archaeological Gardens, Lahore, and 
in addition officiating as Superintendent, Lawrence Gardens, Lahore, has been 
appointed Superintendent, Government Gardens, Lahore, with effect from the 
29th August 1984, against a new post sanctioned in place of the two posts of 
Superintendent, Lawrence Gardens, Lahore, and Superintendent, Archaeological 
Gardens, Lahore. 


Bihar and Orissa 

Mr. Bjiut Nath Sarkar, L.Ag., Assistant Director of Agriculture, has been 
appointed to hold charge of the South Bihar Range until further orders, vice 
Mr. D. R. Sethi, appointed Director of Agriculture, Bihar and Orissa. 

¥ 
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Mr. B. M. CHiinuui, B.A. (Cal.), M.Sc.A. (Cornell.), Aaeistaait Director 
oI Agriculture in charge Chota Nagpur Range, has been granted leave for one 
year, »£*., leave on average pay for four months and on half average pay for 
the remaining period with effect from date of Lt.-Col. C. A. MacLean, Deputy 
Director of Agriculture, resuming charge of the Range. 

¥ 

On his return from leave, Lt.-Col. C. A. MaoLean, M.C., M.A., 

R.Sc., LA.S., Deputy Director of Agriculture, has been re-posted to the Chota 
Nagpur Range, i 


Central Provinces 

On return from leave Mr. N. G. Suut has been re-appointed to officiate in the 
Central Provinces Agricultural Service, Class 11, as Extra-Assistant Director of 
Agriculture, with effect from the 5th September 1984, and posted to Amraoti. 


On relief by Mr. N. G. Bulb, Mr. G. M. Joshi, L.Ag., Officiating Extra- 
Assistant Director of Agriculture, Amraoti, in the Central Provinces Agricultural 
Service, Class II, reverts to his substantive post in the Subordinate Agricultural 
Service. ' 


¥ 


Mr. G. V. Bapat, L.Ag., Agricultural As s i s t ant, in the upper division of 
the Subordinate Agricultural Service (Field Staff), has been appointed to 
officiate in the Central Provinces Agricultural Service, Class II, as Extra- 
Assistant Director of Agriculture, Chhindwara, vice Mr. Laxmi Narayen Dubey 
on leave, or until further orders. 


¥ 

MT. J. 8. UrraJAB, Officiating Extra-Assistant Director of Agriculture, Akola, 
in the Central Provinces Agricultural Service, Class II, has been a pp ointed to 
hold the temporary post of Marketing Officer. 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, ETC. 


99 

Mr. N. 8 . Gangakhedkab, Officiating Extra-Assistant Director of Agriculture, 
Hoshangabad, has been posted to Akola, in the same capacity, vice Mr. J. S. 
Gurjar. 


¥ 

On return froui leave, Mr. C. N. Subannah has been re-posted as Assistant 
Director of Veterinary Services, Chhattisgarh division. 

¥ 


On relief by Mr. C. N. Subannah, Mr. M. Y. Mangrulkar, Officiating 
Assistant Director of Veterinary Services, Chhattisgarh division, has been 
transferred in the same capacity to the Jubbulpore division. 

¥ 

On relief by Mr M. Y. Mangrulkar, Mr. Rahim Bux, Assistant Director of 
Veterinary Services, Jubbulpore division, has been granted leave on average pay 

#nim mnnfVio 


Assam 

Mr. S. Majid, B.Sc., has been appointed on probation as Economic 
Botanist for the Deep Water Padd) Farm at Habiganj, with effect from the 
1st Senfflmher 1Q5W 



REVIEW 


M Raflq-uI-Mawashi ”, By A. C. Aooabwala. (Published by Messrs. Oulab 
Chand Kapur, Lahore. Price As. 12.) 

We have received for review a copy of the book entitled ‘ Rafiq-ul-Mawashi’, 
by Mr. A. C. Aggarwala, Professor of Hygiene and Dietetics, Animal Husbandry, 
Milk and Meat Inspection, Punjab Veterinary College, Lahore. The book is 
divided into 21 chapters under the following headings:— 

"Importance of cattle in India’’, “Cows”, “Important breeds”, “Breed¬ 
ing”, “Bulls”, "Management of cows in pregnancy and at calving”, “Judging 
the age of cattle”, “Miserable condition of cattle”, “Points to be noted in the 
purchase of cattle”, “Castration”, “Hygiene”, “Housing arrangement”, “A 
farmer boy’s address to a bull”, “Cattle feeds”, “Weighing of live-cattle”, 
“Our duty towards cattle”, “Milking”, “Milk and public health”, “How to 
administer medicine”, “Kindness towards cattle”, “Some diseases of cattle 
and their treatment”. 

Written in Urdu by a specialist on the subject, publications of this kind 
should prove of considerable value in assisting breeders and dairymen to adopt 
modem methods in the care and management of their cattle and inexpensive 
publications in other important Indian languages would be welcome. The 
publishers are Messrs. Gulab Cliand Kapur, Lahore, and the price of the 
publication is As. 12. (A. 0,). 
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APPENDIX 


Instructions to Authors of Publications of the Imperial 
Council of agricultural Boaoarch* 

1. All manuscripts should be clean, clear and carefully revised. Only one 
side of the paper should be used, and as far as practicable the original type¬ 
written copy and not a carbon copy should be sent. Capitals should be sparingly 
used, and all the necessary punctuations should be done in the MS. and not 
left for introduction in proofs. 

2. The title of a paper should not be lengthy. 

3. It is desirable that MS. should have suitable heads and sub-heads. In 
numbering the principal divisions of a paper roman numerals should be used. 
The use of arabic figures and (a), (b), (c), etc., is genreally reserved for number¬ 
ing the sub-divisions coming under each head. 

4. Articles submitted for publication either in the Indian Journal of Agricul¬ 
tural Science or in the Indian Journal of Veterinary Science and Animal Hus¬ 
bandry should be accompanied by abstracts for publication in Agriculture and 
Livestock in India. Abstracts should be concise, but should be long enough to 
explain the matter dealt with; ordinarily no abstract should exceed 200 words. 

5. When a word or line is intended to be printed in italics it should be under¬ 

lined with a single line, in sm. cap. with two lines, in CAPITALS with .three 
lines, and when in Antique (heavy type) with a wav t > line .). 

6. In descriptive matter, numbers under 100 and all numbers occurring at the 
beginning of a sentence should be in words. 

7. Local names for crops, technical operations, etc., should be defined 
where they first occur in the text, e.g ., rabi (spring crop). The use of local 
weights and measures should be avoided as far as possible. Vernacular names, 
such as jowar, bajri, should be in italics without a capital letter, and each such 
name where it first occurs should be followed by its scientific equivalent us 
brackets, e.g., jowar (Andropogon Sorghum). It is usual to write the initial 
letters of varietal names in capitals, e g., Striped Mauritius, Bharwar-American 
cotton and Broach cotton. 

8. Botanical and zoological names are printed in italics and should be 
underlined in the MS., e.g., Triticum vulgare L.; Diplodia Corchori 8yd.; 
PyriUa aberrans Kirby. The International Buies of Botanical Nomenclature 
and the International Buies of Zoological Nomenclature should be followed. 
The names of chemical substances should not be written with a capital letter; 
they are printed in roman type (e.g., calcium carbonate, prussic acid). 

9. The following and similar abbreviations may be used freely:— vi*. t 

i.e. t mm. (millimetre), cm. (centimetre), grm. (gramme), mg. (milligramme), 

♦ Spar* eorfoe *f ***** Xnttrvetk** eaa he had on arplication to the Secretary, Imperial 
Councilof Agnoultvral Rccearch (Publication Section), New Delhi. 
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o.o. (cubic centimetre), sp. gr. (specific gravity), lb. (pound), cwt. (hundred* 
weight), in. (inoh), ft. (foot), oz. (ounce), md, (maund), sr. (seer), oh. (ohattack). 
Other Abbreviations should be used sparingly, if at ail. 4 

10. Beferences to plates should be .given within braokets,. without prefixing 
the word "see” or "cf.”, in the MS. itself, and should not be left over fen- 
introduction in proofs. For example, "The parasite (PI. X, fig. 4) was present 
late in 1806”. 

11. The word "Table” is preferable to "Statement”, and tables should be 
numbered consecutively in roman figures. Each table should have an explana¬ 
tion as a sub-head. It is more convenient for reference ii tables can be printed 
horizontally; for this purpose they should not exceed in width the printing 
measure of the page (5"). Example — 

Table IV. 

Results of water-saving experiments on wheal (Pusa 12) at Oungapur, Haripur 

and Sargodha, 1916-17. 


Station 

No. of irri¬ 
gations in¬ 
cluding the 
preliminary 
watering 

Yield per acre in 
maunds and seers 

Average yield per 
acre 

Grain 

Straw 

Grain 

Straw 

• r 



Mds. Srs. 

Mds. Srs. 


Mds. Srs. 

Mds. Srs. 

Gungagjur. 

One 

it i»t 

20 10 

1 



Haripur. 

M 

8 31 

19 14 

I 

> 9 34 

21 17 

Sargodha. 

99 

8 12* 

25 27* 

* 




12. Beferences to literature, arranged alphabetically according to author’s 
names, should be placed at the end of the article, the various references to 
each author being arranged chronologically. Each reference should contain the 
name of the author (with initials), the year of publication, the abbreviated title 
of the publication, volume and page. In the text the reference should be 
indicated by the author’s name followed by the year of publication enclosed in 
brackets; when the author’s name occurs in the text, the year of publication 
only need be given in brackets* If reference is made to several articles pub* 
Ushed by (me author in a single year, these should be numbered in sequence and 










INSTBTOTKm 90 AUXK0E9 OF TOBUCATIONS |9f 

ttte Humber quoted after the year both in the text and in the collected referehea*. 
This system of referencing is the same as k used in the Biochemical Journal 
with slight modification and will be deaf from the following illustration: —• # 

The work of Osborne and Mendel £1919, 1, 2] and Steenbock and BoutweU 
[1919] had indicated an association of the fat-soluble vitamin with the green 
parts of plants. This view was examined by Coward and Drummond [1921] who 
reported that vitamin A was not sunthesised by etiolated shoots but that green 
leaves were active in its formation. Another worker [Wilson, 1922], on the 
ether hand, found that etiolated shoots if given in sufficient quantity could 
supply the fat-soluble vitamin and that this factor Was therefore formed iti tile 
absence of light. 

REFERENCES 

Coward, K. H. and Drummond, J. C. (192l). Biochem. J. 11, 530. 

Osborne, T. B. and Mendel, L. B. (1919, 1). /. Biol . Chtrn . B7, 18T. 

- »—-*-(1919, 2). /. Biol. Chem. 41, 549. 

Steenbock, H. and Boutwell, R. (1919). J. Biol . Chem. 41, 149, 

Wilson, J. (1922). J. BioL Chem . 51, 455. 

Abbreviations, as far as possible, should follow the system adopted in "A 
World List of Scientific Periodicals” published by the Oxford University Press, 

13. Papers should be complete when submitted for publication. As altera¬ 
tions and additions at the proof stage cause both additional expense and delay, 
they should be resorted to as little as possible. In making corrections in proofs 
the recognized symbols which will be found in the “Standard Dictionary” 
should be used. Second (page) proofs will be submitted to authors who should 
return them promptly. 


mustrstiong. 

14. As the forviat of the journals has been standardized, the size adopted 
being crown quarto (about 7$"x9$" cut), no text-figure, when printed, should 
exceed 4$x5 inches. Figures for^phitea. should be so planned as to fill a 
crown quarto plate—the maximum space available for figures being 5$ x 8 inches 
exclusive of that for letterpress printing. 

15. Photos or drawings for illustration should accompany the manuscript 
and each should bear on the reverse side the name of the paper to which it 
relates together with the title or legend, figure or plate number, and the size’ 
to be reproduced. When giving instructions for reduction linear measurements 
are understood; thus, “half-size” means reduce to half the length and breadth, 
not half the area. A photograph should not be rolled up, nor pinned, and 1 
should always be packed flat. A complete list of plates and figures should 
always accompany the paper. 

16. Line drawings should be made with clear black lines on smooth white 
paper, preferably Bristol board. Rough paper should be avoided. Care should 
be taken that aU the lines are drawn firmly; scratchy or grey lines, produced by 
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£be ink being thinned down, are .not permissible. Drawings should .be larger 
than the required size. All lettering should be neatly and dearly put in, care 
being taken to make all lettering sufficiently large to stand reduction. 

17. For half-tone work, copy should be made on glossy silver paper and of 
the same size or larger than the si2e required. 

♦ 18. For three-colour work', copy may be oil-painting, water-colour, coloured 

photograph or coloured transparency, and larger than the size required. In pre¬ 
paring copy, one should use only the primary colours, in any combination, as 
only inks of primary colours are used in printing. Originals can be enlarged, 
if necessary, but this should be avoided if possible. 

19. For detailed instructions regarding preparation of illustrations, it would 
be of advantage to refer to Mr. C. M Hutchinson’s article on 44 Photographic 
illustrations” in the Agricultural Journal of India , Vol. XI, Pt. 8, July 1916, and 
Mr. A. W, Slater’s paper on 4 'The Preparation and Reproduction of Scientific 
Illustrations” in the Proceedings of the Third Entomological Meeting , 1919, 
which has been reprinted as Bulletin No. 114 of the Agricultural Research 
Institute , Pusa. 
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ORIGINAL ARTICLES 


INDIAN AGRICULTURE AND PLANT BREEDING* 

BY 

F. J. F. SHAW, D.So., A.R.C.S., F.L.S., 

Director and Imperial Economic Botanist, Imperial Institute of Agricultural Research 

The improvement of the produce of the soil and the consequent improvement 
in the conditions of rural life in India is the objective of every agricultural depart¬ 
ment in India. In the various departments of agriculture, workers in all branches 
of agricultural science—chemists, plant pathologists, entomologists, bacteriologists, 
botanists, and agriculturists—have each contributed to the mass of knowledge 
which we possess to-day, and we are only just realizing that, if we are to exploit 
to the fullest economic advantage the results of scientific investigations in agri¬ 
culture, we must add to the work of these specialists the labours of officers concerned 
with the investigations of marketing —the organization of production and exchange. 

It is impossible within the limits of a Presidential address to attempt a survey 
of all the work which has been done in India for the improvement of the produce 
of the soil. In its widest aspect this would include a survey of the cattle problem 
and of the Indian dairy industry—for cattle and milk are almost as much as the 
produce of the soil as a crop of grain. I propose in this address to deal only with 
improvements in Indian crops which have resulted or may result from the work of 
the plant bieeder. Some years ago this Congress had the privilege of hearing a very 
able address on this subject from the late Mrs. Gabrielle Howard who gave us a 
broad general survey of the principles of plant breeding. To-day I shall indicate 
some of the major problems which are engaging the attentibn of the plant breeder 
in India and which are likely to yield results of economic importance. 

The work of the plant breeder has for its objeot the improvement of agricultural 
produce either in quality or yield. At the present time when prices of agricultural 
produce are low the improvement of the quality of agricultural produce offers a 
more promising field of research, in the economio sense, than the production of high 
yielding varieties. It is, however, not possible to draw a sharp tine of demarcation 
between these two goals oi the plant breeder. 

Improvement in the quality of a crop may result from the production of a type 
whioh is resistant to disease and the reduction of the lossdue to disease will inevit¬ 
ably be reflected in increased yields. Again the labours of the breeder may result 
♦Presidential Address to the Agricultural Section of the Indian Science Congress, Calcutta. 
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in the evolution of types which possess a shorter life cycle than that of the established 
variety; suoh a property will produce, in the case of a North India rabi crop, an 
extension of the area of the crop towards the South, where an earlier hot weather 
necessitates an earlier harvest, and consequently increased production. It is 
evident therefore that the present economic depression militates heavily against the 
ohances of the plant breeder producing results of immediate eoonomie significance. 
Notwithstanding this, however, steady progress has been achieved in India both as 
regards resultB of immediate importance and in laying the foundation for future 
developments for more prosperous times. 

A field of work which has, until quite recently, been relatively neglected in 
India is the breeding of varieties resistant to disease. Varieties which possess various 
economic advantages in yield and quality and whioh also are said to possess disease 
resistance have been bred in considerable numbers, but the deliberate direction of 
a plant breeding investigation towards the production of a disease resistant type 
has in India been very rare. At Pusa recently we have succeeded in producing 
types of rahar (pigeon pea, Cajanua indicue) which are resistant to the wilt disease 
caused by Fuaarium. These results have been published and further work, not yet 
published, has been carried out on the inheritance of the property of resistance to 
wilt. 


We were fortunate to find among the 82 different types which make up the 
mixed oountry crop of rahar some types which were resistant and some which were 
extremely susceptible to the disease. A cross between a susceptible and resistant 
type has indicated that resistance depends upon the presence of probably at least 
three pairs of factors and has yielded the somewhat surprising result that none of the 
factors for resistance is linked to factors which are responsible for the inheritance 
of the more important morphological characters of the types. We have succeeded 
in producing hybrid rahare which are resistant to wilt disease but which possess the 
morphological characters of the type which is susceptible to disease. This is a 
point of practical importance as it means that it should be possible in this crop to 
combine any desirable morphological character with the property of resistance. 

There is perhaps no crop in India with which the labours of the plant breeder 
have been so successful as with wheat. The striking success of the Pusa wheats 
bred by the Howards will be familiar to all of you. There is also perhaps no crop 
in India which sustain suoh heavy and consistent loss from disease as wheat does 
from rust. The efforts of plant breeders in India up to now have generally been 
directed towards producing heavy yielding varieties of good grain quality and such 
rust resistance as these varieties possess has been the result of good fortune- 
rather than deliberate- intention on the part of the investigator. Recent investi¬ 
gations in' India upon the parasites which oause this disease have suggested that 
India is fortunate in possessing a relatively small number of different races of these 
parasites and that their persistence from one wheat growing season to another 
takes place in the hills. This advance in our knowledge of the oause of the disease- 
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makes it possible to design a comprehensive schema for the breeding of rust resistant 
wheats and this work is now being undertaken by the Imperial Department of 
Agriculture. The research will involve the testing for rust resistance of the estab¬ 
lished and important types of wheat grown in India and their crossing with various 
foreign varieties which possess the resistant property. The investigation is, of 
course, complicated by the fact that there is more than one strain of the parasite 
and that a variety of wheat may be bred resistant to one strain and susceptible to 
others. T shall not say more about this interesting subject as we shall have ample 
opportunity for discussing it in our symposium on cereal rusts. 

Recent progress in wheat breeding in India has resulted in the production of 
races of wheat of high grain quality. The results of milling and baking tests carried 
out in the United Kingdom with Pusa wheats have shown that in a new type, Pusa 
111, India possesses a wheat which is from the bread making point of view equal 
m quality to the best Manitoba wheat. Another new wheat, Pusa 114, is almost 
equal to Pusa 111 in quality and has the added advantage that it has proved disease 
resistant both in northern India and in Sind. 

Oil seeds are a crop of great importance in Indian agriculture, and as a result of 
the Ottawa Trade Agreement Indian vegetable oils and oil seeds now enjoy sub¬ 
stantial tariff preferences in the United Kingdom. To exploit fully the advantages 
of these tariffs, work on the improvement of oil seeds is essential and is in progress 
at various centres m India Linseed is one of the oil seeds on which extensive 
investigations have been made with the object of producing a white or yellow seed 
of high oil oontent and good yielding power. White or yellow colour in the seed is 
preferred to brown as the lighter coloured seeds yield a white oil. Generally speaking 
it is believed that high oil content is associated with large size in the seed and because 
of this belief * bold ’ seed commands a higher price than small seeded types. The 
types of linseed, however, which grow and yield well in Gangetie India are the small 
seeded types, and, with the object of producing a large seeded type capable of good 
yield in the Gangetie alluvium, crossing has been carried out between small seeded 
types which grow well in Northern India and ‘ bold ’ seeded types which grow well 
in peninsular India. Numerous hybrids have been produced of high oil content and 
medium seed size. The work of selecting for such a character as oil content presents 
difficulties, as oil oontent is not peroeptible to the eye and can only be judged by 
chemical analysis. It was therefore necessary to base the selection from hybrid 
populations on other desirable characters, such as growing power and tillering 
capacity, and to hope that among selections made on this basis we should find some 
of high oil content. A slight guide to oil content was the observation that large 
size in the seed was generally accompanied by large size in the flower. 

While the main objeot of the genetical research on linseed at Pusa has been 
eoonomic, the work has yielded results of considerable scientific interest and the full 
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scheme of inheritance of colour in the petal, style and seed has been worked out and 
published* Colour in the petal is due to the interaction of several factors and a type 
which is new to Indian linseed is a double recessive form with pink flowers produced 
by crossing among the Pusa types. By crossing this pink form with other types we 
hope to obtain a recessive which will lack all the known factors for colour in the 
petal t and which, since seed colour, is linked with petal colour, may offer economic 
possibilities in the production of a suitable seed for oil. This is a typical example 
of the manner in which the purely scientific aspects of a genetical study may suddenly 
reveal an avenue for economic improvement. 

The potato differs from most of the main field crops in that it is propagated 
vegetatively by means of tubers. A valuable plant can be propagated true to type, 
no matter how heterozygous it may be. Coupled with this advantage, however, 
is the disadvantage that many diseases can be transmitted by tubers and the control 
of disease is more difficult than in the case of seed-propagated plants. 

The present situation of potato growing is unsatisfactory. All the potatoes 
in general cultivation outside South America appear to have been derived from one 
or two varieties that were introduced into Europe in the 16th century. The number 
of varieties was increased by selection from seedlings and by crossing but with 
such poverty of initial breeding material it is hardly surprising that little real progress 
has been made. The problems of blight (Phytophthora infestans), virus diseases, 
etc., remain unsolved and, in fact, a cvlde sac was reached. But with the discovery 
by the Russian Expedition to South America—and the succeeding American and 
German Expeditions—of a large number of both wild and cultivated species, some of 
them possessing characters exceedingly valuable from the breeding view-point, 
the outlook has changed entirely and it is now possible to take a more hopeful view 
of the future of potato growing. 

In India the problem is peculiarly complicated. In the plains during the hot 
weather the grower loses the greater part of his stock owing to rotting caused by 
various fungi and bacteria ; no really satisfactory method of storage, which is at the 
same time commercially practicable, has yet been evolved. And even more serious 
difficulty is that after two or three seasons in the plains potato varieties appear to 
4 degenerate *—doubtless largely due to the virus diseases which are so common in 
the potato—and the cultivator has to obtain a fresh seed supply from the hills, 
paying heavy freight on this. In the hills the crop is liable to blight from whioh the 
crop in the plains is fortunately generally free. Again in those parts where two 
crops in the year are taken the tubers from the one crop cannot be used as seed 
for the other) unless there is an interval of about two months, as the potato tuber 
exhibits dormancy. 

It will be clear from the above that there are many difficulties to be surmounted 
in effecting potato improvement in India. Up to now almost nothing has been done 
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in this direction, practically all the previous work on this crop having been limited, 
to storage problems. Recently, however, a comprehensive scheme of research 
and breeding at Pusa and at a sub-station in the hills, with the aid of a grant from 
the Imperial Council of Agricultural Research, has been drawn up. This embraces : 
(1) The study and classification of the varieties usually grown in India; (2) The 
procuring of South American potato material and the crossing of this with the 
best Indian varieties in order to produce new varieties possessing desirable qualities, 
such as immunity or high resistance to blight, resistance to virus diseases, eto.; 

(3) The study of the factors influencing flowering and fruit development, for it is 
well known that fruit formation and seed-setting in the potato is usually poor— 
a knowledge of this and allied problems is necessary for successful hybridization; 

(4) The possibility of breaking dormancy in the tuber by simple chemioal or 
mechanical treatments has also to be investigated. 

No aooount of modern progress in plant breeding in India could be complete 
without a mention of the achievements of the plant breeder in the improvement 
of the sugarcane. Sugarcane like potato is a crop which is vegetatively propagated 
and in this sense offers a relatively easy problem to the plant breeder with the ac¬ 
companying disadvantage of the ready perpetuation of disease in the so-called 
‘ seed \ The advantage lies in the fact of course that a desirable hybrid can be 
readily propagated without being fixed in the Mendelian sense. Six years ago this 
Congress had an able exposition of this subject from Rao Bahadur Venkatraman 
in his presidential address. Since that date while progress in the economic sense 
by increasing the area under improved varieties has continued on an increased soale 
the most interesting work from the point of view of a Science Congress has been the 
intergeneric hybrids produced at Coimbatore by crossing sugarcane with sorghum. 
It is at present too early to say definitely whether these new hybrids will have 
economic importance ; one of them Co. 352 appoars very promising under Coimbatore 
conditions, ripening in 6-7 months and maintaining its juice for another 3 months. 
The recently established cytological laboratory at Coimbatore will undoubtedly find 
interesting material in this intergeneric cross. 

This leads me direotly to what has been up to now the most serious gap in our 
genetical and plant breeding research in India. I refer to the lack of cytological 
investigation upon the material with which plant breeding research has been carried 
out. The physical mechanism of heredity lies in the cell and its chromosomes, 
a wealth of material awaits the investigator who can study the numerous crops 
which have been and are now the subject of genetical research in India. The central 
agricultural researoh station, now at Pusa and soon to be at Delhi, is shortly adding 
a cytological section to its numerous activities, but there is a large field of work and 
while plant breeding owing to the years of time and the area of land which it requires 
is difficult to prosecute in many Indian universities, the cytologioal side of genetical 
researoh is one in wbiob ve may hope for fruitful results from co-operation within 
the universities, 
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There is one aspect of the plant breeders* work which we, who labour for agri- 
c u ltu ral improvement in India, should not lose sight of. We, who are botanists, 
may produce a heavier yielding variety of a crop, but there is a limit to the pro¬ 
ductivity of the soil as it is generally cultivated by the ryot, and therefore improved 
methods of cultivation must accompany the introduction of improved varieties if 
we. are to maintain the fertility of our lands. The labours of all of us in all our 
respective branohes of soience are equally important in the advancement of the 
oldest and most important industry in India. 



THE NUTRITION OF INDIAN CATTLE, PART II. 

MALNUTRITION IN RELATION TO HEALTH AND PRODUCTION 
CAPACITY OF ANIMALS 

BY 

KSHITISH CHANDRA SEN, D.Sc., 

Biochemist , Imperial Institute of Veterinary Research % Muktesar 

Tn a previous publication on this subject [Sen, 1933], a short review has 
been given of our knowledge of the role of nutritional factors in relation to cattle 
breeding problems with special reference to Indian conditions. The object of the 
present paper is to study the effect of malnutrition on the health and disease-sus¬ 
ceptibility of animals, and to discuss briefly the position of our animal industry 
from this standpoint. Attention will be directed not to the effect of starvation or 
gross under-nutrition on the health and disease of cattle but to the results of the 
shortage of certain particular nutrients in an otherwise sufficient ration. There is 
no doubt that in this country gross under-nutrition or starvation has brought about 
degeneration of Indian cattle on a large scale and has made them economically 
unproductive. This condition is most likely to be apparent in village herds where a 
sufficient amount of food is seldom available. There are however other instances 
where, though the amount of feed is sufficient, the quality may not be up to the 
required standard and the ration is unsuitable for supporting the growth of the 
animals or their productive capacity. Cases of this type are very common, specially 
where an intensive system of dairying is conducted, and deserve our urgent attention. 

In studying the question of malnutrition we propose to consider the effect of 
deficiencies under separate sections, examining briefly the evidence of lack of some 
particular substances in the feed and we may begin by stating the fundamental 
facts that for the proper requirement of animal growth, maintenance and production, 
certain substances are necessary, namely a minimum amount of digestible protein, 
a sufficient amount of energy, usually reckoned in terms of calories (heat units), 
which is mostly supplied by the starchy and fatty components of the diet, water, 
minerals and vitamins. Apart from these chemically and physiologically aotive 
substances, certain other conditions have to bo observed by the successful farmer, 
namely, provision of sufficient dry matter in the ration, inclusion of succulent and 
appetizing food and other similar details, but with these we are not concerned in 
this artiole. 

It is unfortunate that though we have in this country an unusually large 
number of cattle of various types and have also in recent years started 
breeding improved types with or without foreign blood, no systematic attempt 
has been made to And out if these improved breeds can be supported satiefeotegfo 
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by the rations ordinarily fed in this oonntry. There is no doubt that the 
deterioration seen in most of our indigenous breeds is due to a number of 
causes, of which malnutrition and disease are probably the most important, 
and which are to a large measure interdependent. Though this relation between 
malnu trition and degeneration in cattle is generally known, very little record 
of experimental work on the subject can be found in the literature dealing with 
Indian conditions. Most of the information on this subject is obtainable only 
in foreign publications dealing with cattle of other countries and how far these results 
are applicable to the conditions pertaining to this oountry is not known Probably 
they are more applicable to highly productive local breeds and to cross-breds with 
foreign blood than to the ordinary, already emaciated village cattle Since to a 
great extent indigenous animals appear to have adapted themselves to the type 
of food stuffs available in this country, namely to a diet containing a low amount of 
protein and minerals and a fairly high amount of fibre, the net consequence of this 
malnutrition has been the survival of a type of animal which is small and undeveloped 
and is economically very unproductive. The milk yield of the cows is low; breeding 
difficulties are common and in the case of draught animals, the return in terms of 
work is very small. Large numbers of such animals exist throughout India and are 
from an economic standpoint a serious loss to the oountry. Any attempt to improve 
the animal industries of India must therefore take into account the need for adequate 
and well-balanoed diets for domesticated animals of all kinds, and in order to study 
what constitutes a well-balanced diet, systematic research work on the nature of our 
food-stuffs is essential. Bearing these facts in mind, I shall now deal with 
the subject of malnutrition as observed in indigenous animals. The illustrations 
of oases which will be found in this paper are mostly taken either from our own 
experimental work at Muktesar or from instances which have come undfer' our 
observation in the field. 


I.—The protein problem 

It is oommon knowledge that a minimum amount of digestible protein has to 
be supplied daily in the ration for the mere maintenance of an animal and that the 
biological value of this protein should be high, but even the adopted standards in 
western countries differ from one another to a certain extent and comparatively 
little research has so far been possible in this oountry to fix standards suitable for 
Indian animals and the Indian cHmate and conditions. The main source of protein 
is the concentrate or grain mixture, although the roughage also contributes a certain 
fraction. There are however certain classes of fodder, such as alfalfa, lucerne, 
clover, e o., which, have a high protein oontent and under certain conditions 
can supply the major part of the protein need of the body. Normally in 
many parts of tins country several kinds of straw and hay, such as rice 
straw, jowar straw, wheat straw and hay made from some common grasses form the 
main pari; of the bulky ration. These fodders are very poor in protein and animals 
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which ftre chiefly dependent on them are bound to suffer from protein shortage and 
our observations show that this does occur when a small amount of cake is the only 
supplement made to a straw ration, and the result of a chronic protein starvation is 
always reflected in the condition of the animals, namely, emaciation ^partial sterility 
and stunted growth. The milk yield of cows so fed i s also se riously affected 
especi ally InTthecase of i mported breeds where protein deficiency may cause i ll 
effects immediately . Inweff-fflah&gSd llaiiMCi* tke concentrates are of good quality, 
there is usually no risk of protein shortage, because in deciding on the amount 
of concentrate, attention is always paid to the milk yield of the cow. Moreover, 
owing to the comparatively low cost of grain in India, it is often the case that slightly 
more protein than is necessary for maintenance and production is provided and there 
is no harm in this, provided a good nutritive ratio is maintained. The danger of 
protein insufficiency may however arise, even in well-controlled farms, from the fact 
that locally available concentrates and fodders may be of inferior quality and there 
is evidence that the grain and cake obtainable in different provinces are not of 
equal value in this respect owing to differences in the soil. Feeding trials are 
however the only method of determining the biological value of the concentrates 
obtained from different localities and thore is a great need for such tests to be 
systematically carried out in every province in India. 

II.— The mineral question 

Next to protein, the mos+ important problem is the question of mineral supply, 
not only in indigenous t attle but also in the case of mixed breeds. Various 
difficulties are experienced because ot the lack of suitable minerals in the ration 
Indeed, we believe that the mineral question is even more important in this country 
than the protein question and a general outline of the necessity for adequate supplies 
of lime and phosphorus in the diet in relation to health and breeding'operations of 
cattle was given in the previous paper. Here it will be sufficient to say that lack 
of lime or phosphorus or both leads to emaciation, pica, unthriftiness, stunted 
growth, sterility, low milk production or bone diseases in cattle. Our observations 
show that under laboratory conditions, the effect is much more pronounced in 
imported or half-bred cattle than in indigenous animals, though even in the latter 
the ill effects of a low mineral diet are always observable. Examples of this 
nature are shown. Plate VII, fig. 1 is the photograph of one of our dairy 
cows, Khairi 75, a half-bred Holstein-Hariana. She was a good milker, had already 
passed three lactations and was in calf when she was brought under the present 
experiment, where she was put on a phosphorus deficient diet, or more correctly, 
on a diet which had an abnormal lime/phosphorus ratio, with a slight protein 
deficiency for the first two months. Within a few months of the experiment the 
animal had lost much weight and gave birth to a calf which died in an hour’s time . 
Plate VII, fig. 2 was taken at this time and the condition of the dam and the calf is 
readily seen. A highly unbalanced ration with low amount of phosphorus and a 
a slight deficiency of protein in the diet in fact led to a marked emaciation and the 
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birth of a non-viable calf. The condition of the animal became so bad after calving 
that she had to be returned to the normal dairy ration but did not improve for about 
a month and it was only when, in addition to the dairy ration, she was allowed to 
graze on very good pasture land containing plenty of green grass, that she rapidly 
regainded her original weight. 

Similar results, (Plate VIII, fig. 1) have been observed' in another 
animal, No. 203, under the same experimental conditions, whereas a control animal, 
on the same experimental diet with the addition of simple phosphate supplement, 
has maintained her body weight and general condition, thus showing that the ill 
effects in the case of the other two cows were due to the unbalanced nature of the 
ration. 

Similar, though not striking, results have been obtained in lime deficiency 
experiments Thus Hansi 207, a Sahiwal cow of our dairy, was placed on a diet 
poor in lime and rich in phosphorus with a sufficient amount of protein. The 
animal started to lose condition gradually and became very unthrifty and dull after 
about five months. A second animal under this experiment, Phul 160, Holstein- 
Sahiwal has reacted to a greater extent and her condition is shown in Plate VIII, 
fig. 2. 

The above results of laboratory experiments are so striking that it is necessary 
to consider if similar instances are to be observed under field conditions It is well 
known that in many parts of the country, the soil is poor m lime or phosphorus 
or both, and that this poverty of the soil is liable to be reflected in the composition 
of the pasture. In animals reared on such poor pasture, troubles due to malnutrition 
are to be expected and the existence of various diseases due to deficiency of lime or 
phosphorus m the feed are well-kown in various parts of Europe, America and South 
Africa, where most of the significant work has been done Literature in thi§ country 
is very poor on this subject due, not to the non-existence of the ill-effects of mal¬ 
nutrition, but rather to the fact that few have tried to study the subject, or, when 
cases have come to their notice, have not placed their observations on record. It is 
well-known that deficiency of lime or phosphorus leads to certain types of bone 
disease and we have received reports of several such cases from South India recently. 
Equine osteoporosis, due to lack of lime in the diet, has long been known to occur 
quite frequently, and we have had cases of osteomalacia in cattle in a village, the 
fodder of which on analysis was found to be low in lime and very poor in phosphorus. 
Movement of the affected animals to an adjoining village where better pasture was 
available stopped the progress of the disease. The adjoining picture (Plate IX) 
obtained through the courtesy of the Director of the Civil Veterinary Department of 
His Exalted Highness the Nizam's Government, shows one of the affected 
animals in a Deccan village, in which the extremely emaciated condition may be 
noted. There were callus formations on some of the ribs, but these cahhot be well 
seen in the picture. 

Although a mineral deficiency must have been a factor in the degeneration of 
indigenous herds, an even more striking effect of such deficiency is observed* wim* 
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heavy milking breeds of India* or imported or oroes-bred animals are kept under 
observation, because the need of minerals in their case is comparatively greater* 
It is easy to calculate theoretically the need of a heavy milking cow for lime and 
phosphorus in terms of her maintenance requirements and for milk production, and 
in practice it is found that unless the pasture is very good addition of minerals must 
be made, but in India at present there is little exact knowledge as to what minerals 
are deficient in the fodder grown in different localities. In my previous paper a 
statement was made that milk fever, a common trouble in western countries, is ran 
in India. The information at our disposal at that time related ohiefly to Madras 
and Bengal. Reports have since been received that this disease is not at all infre¬ 
quent in the Punjab, and cases amongst Sahiwal cows have occurred in Bihar. Since 
this disease affects heavy milkers only, the incidence of this complication in the 
Punjab breeds can be well understood. It is fortunate that the pastures in most 
of the dry parts of the Punjab, from where the best breeds come, are fairfy riot 
in lime and phosphorus, but the rapid increase in the canal-irrigated areas, in whid 
the character of the soil is being changed, is likely to give rise to future difficulties 
so far as cattle breedmg is concerned. Provinces which suffer from the want of a 
highly productive breed try to meet this want by importing animals of a better 
breed but the attempt is usually unsuccessful, because unless fodder of good quality 
is available, it is impossible to maintain constitution and milk yield. 

Attention has already been drawn to the fact that natural pasture in many 
parts of the country is deficient in lime and phosphorus. Whether there is a 
deficiency of any other mineral is not definitely known, but this is probable, parti¬ 
cularly in the case of sodium and chlorine. Iodine is also deficient in the soil of many 
parts of the country and cases of goitre in calves, which were cured by the adminis¬ 
tration of potassium iodide, have been reported from Pusa. Iron deficiency is also 
likely in some places, though no definite information is available, but it is interesting 
to note that there is a good percentage of iron oxide in the natural salt licks occurring 
in the Bombay Presidency. Moreover there is a relative deficiency of manganese in 
certain kinds of cereal products produced in India, but how fiar this affects the health 
of the cattle population in the various provinces cannot be stated at present. 

III.— Vitamin requirements 

The question of vitamins has assumed a place of very great importance in the 
study of human nutrition because in human dietary artificially prepared foodstuffs 
have displaced natural foodstuffs to a great extent. In the case of cattle this has 
not happened but the problem of vitamin addition in their rations has also to be 
considered in any study of cattle nutrition, especially where animnfo are stall-fed 
throughout. In an article on “ Mineral Metabolism of Pam Animals ”, 'WtOfom 
about three years ago and reprinted in the Indian Journal of Veterinary Science and 
Anmal Husbandry, Vol. 3, pp. 270-200 (1933), the present writer reviewed the 
position of vitamin requirements of animals and came to the conclusion that t h i s 

© 
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A case of osteomalacia in a Oman ullage. Note the emaciated condition Malformations on thi 
ribs are not well seen n) the photogiaph 
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heavy milking breeds of India, or imported or cross-bred animals are kept under 
observation, because the need of minerals in their case is comparatively greater. 
It is easy to calculate theoretically the need of a heavy mi l kin g cow for lime and 
phosphorus in terms of her maintenance requirements and for milk production, and 
in practice it is found that unless the pasture is very good addition of minerals must 
be made, but in India at present there is little exaot knowledge as to what minerals 
are deficient in the fodder grown in different localities. In my previous paper a 
statement was made that milk fever, a common trouble in western countries, is rare 
in India. The information at our disposal at that time related chiefly to Madras 
and Bengal. Reports have since been received that this disease is not at all infre¬ 
quent in the Punjab, and cases amongst Sahiwal cows have occurred in Bihar. Since 
this disease affects heavy milkers only, the incidence of this complication in the 
Punjab breeds can be well understood. It is fortunate that the pastures in most 
of the dry parts of the Punjab, from where the best breeds come, are fairly rich 
in lime and phosphorus, but the rapid increase in the canal-irrigated areas, in which 
the character of the soil is being changed, is likely to give rise to future difficulties 
so far as cattle breeding is concerned. Provinces which suffer from the want of a 
highly productive breed try to meet this want by importing animals of a better 
breed but the attempt is usually unsuccessful, because unless fodder of good quality 
is available, it is impossible to maintain constitution and milk yield. 

Attention has already been drawn to the fact that natural pasture in many 
parts of the country is deficient in lime and phosphorus. Whether there is a 
deficiency of any other mineral is not definitely known, but this is probable, parti¬ 
cularly in the case of sodium and chlorine. Iodine is also deficient in the soil of many 
parts of the country and cases of goitre in calves, which were cured by the adminis¬ 
tration of potassium iodide, have been reported from Pusa. Iron deficiency is also 
likely in some places, though no definite information is available, but it is interesting 
to note that there is a good percentage of iron oxide in the natural salt licks occurring 
m the Bombay Presidency. Moreover there is a relative deficiency of manganese in 
certain kinds of cereal products produced in India, but how far this affects the health 
of the cattle population in the various provinces cannot be stated at present. 

in.— Vitamin bbqttirements 

The question of vitamins has assumed a place of very great importance in the 
study of human nutrition because in human dietary artificially prepared foodstuffs 
have displaced natural foodstuffs to a great extent. In the case of cattle this hat 
not happened but the problem of vitamin addition in their rations has also to be 
considered in any study of cattle nutrition, especially where animals are stall-fed 
throughout. In an article on “ Mineral Metabolism of If arm Animals ”, written 
about three years ago and reprinted in the Indian Journal of Veterinary Science M d 
Animal Husbandry, Vol. 3, pp. 276-290 (1633), the present writer reviegg| the 
position pf vitamin requirements of animals and came to the conclusion that this 

0 
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q uestion was relatively unimportant with grazing animals, but that in the case of 
rtn fl .fed animals vitamin additions (mainly A and D) might be necessary. The 
position now appears to be not quite so simple, and experimental work, as well as the 
results of observation in the field, suggest that a reconsideration of the question is 
neoessaty. It in faot that even under natural conditions of grazing there 

may occur a vitamin A deficiency capable of giving rise to nutritional disorders. 
Laboratory experiments on the feeding of mature animals with rations, in which the 
vitamin content has been partially destroyed, show that although no definite 
symptoms of a deficiency disease can be produced within six months yet the animals 
will lose co n ation and become dull and unthrifty. In Plate X, figs. 1 and 2, the 
condition of a Sahi wal cow, Susheila 146, before the start of the experiment and 
six months after, is shown. The animal was in calf before she was brought under 
this experiment and went down considerably in condition after the birth of the calf, 
but the addition of cod liver oil, which has a high vitamin A content, was very 
effective in bringing her back to condition. 

Considerable evidence has been brought forward in the last few years by 
American and South African workers that vitamin A deficiency in the ration of cattle 
may give rise to serious difficulties. In my previous paper a mention was made of 
the occurrence of “ blindness in calves ” and abortion in cattle in some parts of 
India. It has been reported recently by South African workers that when heifers 
were kept on deficient diet, almost all of them gave birth to weak and blind oalves 
and the oause has been tentatively assumed to be due to vitamin A deficiency in the 
ration. The occurrence of ophthalmia in cattle has also been reported by American 
workers and a group of Californian investigators has observed the important fact 
that there is a possibility of vitamin A deficiency in cattle under natural conditions of 
grazing and the most important manifestations of vitamin A deficiency are expulsion 
of the fetus prematurely or dead at term, severe diarrhoea in new bom calves, and 
opht halmia in growing animals. It is unfortunate that practically no work on this 
subject has so far been done in India, but we consider that a study of the effect of 
a vi taminosis A in cattle of this country is urgently required and is likely to yield 
results of great practical importance. 

jy _~ M~ at/ n iitri tion and disbase-sttsobptibility of animals. 

•p.nn n gb has been said to show that various diseased conditions are produced 
when cattle are reared on rations which are deficient in certain constituents. Thus 
the existence of goitre, osteomalacia and other bone troubles, emaciation, birth of 
weak calves and pica has been ascribed to malnutrition and require no further 
mrn tinn Since the classical investigation of the South African workers has shown 

Tjam gfekte is an indirect result of phosphorus starvation in cattle, and that 
Btifisiekte is due directly to mineral deficiency, it has become generally recognised 
that there are other diseases, often imperfectly understood, whioh are dependent, 
atleastrth p e rta in stages, on the deficiency of some important m a t e ri al in the ration. 
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Fig 1 Susheila 11*) Sahiwil on nonnil ration prior to tht start of the experiment 



Fig 2 Susherla 14f), after about six months on an autoclaved dairy ration Stall-fed throughout 
and allowed direct sunlight everyday Note the dull and emaciated condition 
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The fact that traces of iodine are now being used as a general prophylaotio in the case 
of sheep and lambs in many countries may be cited in this connection and it is 
important to note that though a definite disease often cannot be diagnosed, a better 
dietary sometimes leads to an improvement in the condition of the animals, thus 
showing that the existing state of nutrition did not conform to the optimal growth 
of the animals. The general observation that the majority of the cattle in this 
country are unthrifty and emaciated, that mortality is high, sterility is common and 
productive capacity is low, suggests that malnutrition is probably the greatest single 
factor of importance in the causation of this degeneracy. The importance of this 
subject from the point of view of animal husbandry is thus obvious. 

There is now a considerable amount of evidence to show that natural immunity 
to contagious disease is dependent on the nutritional state of the body and that diet 
has a definite effect on the increased resistance or decreased susceptibility of an 
animal towards an invasion by certain types of micro-organisms, but as yet we do 
not understand fully the relation between diet and incidence of infection. The 
experience of different groups of investigators, however, shows that any improvement 
in the quality of the ration by the incorporation of material deficient in the natural 
foodstuffs markedly enhances resistance. Thus the South African workers found 
that the addition of phosphates to the phosphorus-deficient feed of the cattle 
resulted in a decreased rate of mortality. Aberdeen workers have found that when 
the pasture is good, the natural antibody response is greater than when the ration 
is unbalanced. An important observation has been made at the Nutrition Institute f 
Coonoor, that animals living on imperfect diets show a greater tendency to infections 
of the respiratory and gastro-intestinal tract, and that there is a tendency of stone 
formation in the bladder, and the Aberdeen workers have found that the parasitio 
flora of the intestine is increased when animals are kept on a deficient ration. In 
the case of our half-starved indigenous cattle of low productive capacity, this 
disease-susceptibility does not often attract our attention, but striking after-effects 
of malnutrition are seen in the case of imported breeds or indigenous animals of good 
breed and high milk yield. With the development of modem methods of animal 
husbandry, the objective has been to obtain the utmost return from farm animals 
in the shortest space of time, and this has introduced many complications in their 
rationing. It is not difficult to provide sufficient amounts of proteins, fat or oar* 
bohydrates for this type of intensified production, but the deficiency of vitamins 
and mineral matter in the locally available foodstuffs raised on poor soil has resulted 
in the partial malnutrition of the animals, and has been one of the predominating 
oauses of weakened resistance to disease. It should be realised by every nutrition 
worker that there is a “ threshold ” value for adequate nutrition, that there may be 
a veiled malnutrition indicated only by a falling short of full development and by a 
latent weakening of resistance to infection and exposure. It is now widely accepted 
that a great loss of body calcium is a predisposing factor in the greater incidence 
of certain diseases in heavy milking cows such as milk fever, tuberculosis and Johhe’s 
disease. Other types of losses such as those resulting from irregular b reeding and 
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abortion of non-infectious origin, which are quite common in India, axe also probably 
due to faulty dinting on a calcium and vitamin A deficient ration. 

Hie possibility of mineral deficiency being a predisposing oause of Johne’s 
disease in heavy milking cows has just been mentioned and as Johne’s disease is 
rapidly spreading in India, an experiment on the effect of mineral feeding to dairy 
oows, whioh is being carried out at this Institute, will be of interest to practical 
farmers. The experiment has now been going on for three and half years in a herd 
infected with Johne’s disease, and the most striking result which has so far appeared 
is that we have lost about 30-35 per cent of the control cows from this disease, but, 
with the exception of one doubtful case, not a single animal belonging to the mineral- 
fed group has been found to be suffering from it. In Plate XI, figs. 1 and 2, two 
cows representing these two different batches of animals after three years’ experi¬ 
mentation are shown. The difference in their condition is too obvious to require 
comment. 


Conclusion 

In the foregoing pages I have dealt with the subjeot of malnutrition in cattle, 
but it is extremely important to remember that there is an intimate connection 
between soil poverty, 'malnutrition in cattle and malnutrition in human beings. 
The last subject has been studied in this country for a great many years by Sir 
Robert McCarrison, and in concluding this article, I cannot do better than quote a 
few paragraphs from his evidence given before the Royal Commission on Agriculture 
in 1926:— 

“ Malnutrition is thus the most far-reaching of the causes of disease in India. 
It is one of the greatest—if not the greatest—problem with whioh the investigator 
of disease is faced. It is, too, the chief among the problems facing those engaged in 
agricultural research. The ultimate aim of both is the same : the adequate nutrition 
of the people. So far then, from agricultural and nutritional research being 
carried out in isolated compartments, there should be the closest co-operation 
between them, to the mutual advantage of each and to the widening of scientific 
vision. 

It is not alone in regard to human subject that malnutrition exerts such harmful 
effects. Man’s domestic animals suffer no less than he himself. It suffioes in this 
connection to refer to the effect on cattle of pasturage whioh is deficient in certain 
mineral ingredients. As an example of this kind the now well-known effect of 
deficiency of phosphorus in the soil, and, therefore, in the vegetation, on the health 
of cattle and sheep may be mentioned. Such deficiencies exist in large tracts 
throughout India as, for instance, in the soils of Bihar. In Lidia, unfortunately, 
mflHiw of atock exist in a state of semi-starvation. As draught animals they are 
consequently feefflofeat, and as producers of milk and milk products—so e ss e ntial 
M M for mankind—they are more inefficient stiff. 
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There is, perhaps, no more important department of agricultural and nutritional 
research than that which deals with animal husbandry; and here I should like to 
emphasize that the problems of animal husbandry are also the problems of human 
husbandry. 

Human and animal inefficiency is reflected in the soil; in its imperfect culti¬ 
vation ; in inadequate manuring; and in crops scanty as to quantity and deficient 
,&8 to quality. Too few animals are kept by the cultivator, as the scanty vegetation 
cannot support them; and so there is returned to the land too little of that organic 
matter, in the form of farmyard manure, on which the continued fertility of the soil 
is dependent. It has been shown in regard to plants, as in regard to an im al s, that 
they cannot thrive, nor their seed attain to the fullest “ reproductive quality n 
unless they be provided, in addition to the mineral constituents of their food, with 
certain organic substances known as “ auximones These substances which are 
akin to vitamins are as essential to the normal metabolism of plants as vitamins are 
to the normal metabolism of man and animals. They not only enable the plant to 
build up from the simple ingredients derived from the soil those organic complexes 
required as food by men and animals,_ but they enable it to elaborate vitamins 
without which these organic complexes cannot be utilised by the animal organism. 
Auximones are produced in the soil from decaying organic matter by the action of 
certain soil bacteria ; and the best organic matter for this purpose is farmyard 
manure. So it is that such disabilities of mankind as are due to faulty nutrition 
are sometimes traceable to the soil itself, which has become exhausted and 
unproductive of the best kind of food through improper attention and cultivation. 
Malnutrition, thus, pursues its harmful course in an ever-widening vicious circle; 
the cultivator is too often ill-nourished and ravaged by disease which is commonly 
the result of his ill-nourishment; his beasts are alike ill-nourished; while both toil 
wearily in a heartless effort to extract from the ill-nourished earth enough to keep 
them from starvation. The solution of the problem of malnutrition is thus, to a 
great extent, one of improvement in methods of agriculture.’* 
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It is well known how this exotic weed has become a pest of the countryside. 
This pest has rapidly spread in its country of adoption. The plant is eminently 
fitted for life in water. The long and ample roots act as ballast. The swollen 
leafstalks act like floats and the hoodlike leaves as sails and the plant careers about 
on the water surface, thus being helped in its distribution. 

There are two ways of reproduction. The main rootstock produces slender 
off-shoots, which end in a rosette of leaves and a tuft of roots. If the slender stalk 
breaks on account of strong breeze or waves, the broken rosette becomes an inde¬ 
pendent plant. The plant thus multiplies without any seed production and this 
method of multiplication is so common and so fast that it is regarded as the only 
way of reproduction. In clearing operations, care must be taken to remove all 
traces of this plant, because any joint or rootstock left in water will soon lead to 
the reappearance of the plant in the cleared stretch of water. In fact the spread 
is so quick that it has been considered a mysterious process and has led to the supposi¬ 
tion that even roots reproduce. This belief is certainly wrong as has been proved 
by experiment. This mode of asexual reproduction prevails wherever the water 
hyacinth occurs. 

There is, however, a second, though not so apparent or common, method of 
reproduction and that is by seed formation. In hot and humid regions like Orissa 
and Burma, it has been seen that water hyacinth appears in tanks which were scrupu¬ 
lously cleared. This was mystifying the executive officers in charge of clearing 
operations till seedlings were observed. The seedlings appear on wet mud on 
he tank-sides and as the water level rises, the tops of seedlings break away from the 
root-stock and float up. (Plate XII.) These floating rosettes produce new roots and 
become independent floating plants ready to reproduce by producing stolons which 
break off. 

It is clear, therefore, that this mode of reappearance of the weed should be borne 
in mind in clearing operations. It is not sufficient to take out all the plants and 
destroy them. One must be vigilant from year to year, as the weed is likely to appear 
from seeds which have been lying at the bottom of tanks. It has been found that 
seeds may be dormant for several years at least seven years without losing their 
vitality, when, in any year of drought, the tank dries up, the seeds germinate after 
the first shower of rain. The seedlings grow rapidly with the rise in level of water 
up to a limit and then they get submerged. In a day or two the seedlings break 
off the root-stock neatly and float up. Near the clean surface of breakage new 
adventitious roots come out and the plants are established as floating organisms. 

( I** ) 
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Fig 2 Water-hyacinth showing two elect spikes (E k B), with flowei 


WATER HYACINTH 


If the tanks are to be kept free from water hyacinth they must be cleared from 
year to year till the dormant seeds are exhausted. The question is as to the time 
of the year at whioh clearing must be done. 

The most suitable time will be suggested from the facts of seed production and 
germination which are given below. The water hyacinth flowers almost throughout 
the year. Flowers are particularly abundant during the rains and the spring. 
When the flowers wither, the spike bends down in the form of an inverted 8 and often 
its tip dips into water. (Plate XIII.) 

Although careful search has been made in these plants for fertile capsules in 
spring and early rains, no capsules have been found. Fertile capsules appear only 
towards the end of October and November The temperature at this time seems 
to be suitable for seed formation. These capsules burst when mature and discharge 
the seeds into water. The seeds are heavier than water and sink to the bottom of 
the tank or pool and lie dormant there If in summer the bottom of the pool dries 
up, the seeds lying there sprout after a shower of rain. It will thus be seen that the 
danger from seeds can only arise in autumn when the fruits mature. If clearing can 
be done in August and September, the flowers cannot get a chance to set seeds and 
the danger of re-infection from that source can be avoided. 

One may be tempted to clear the seedlings early in the rains, but the difficulty 
is rather great. First of all, the seedlings (Plate XIV) are likely to be mistaken for 
grass for one or two months from sprouting. Secondly, even when they float up 
after submersion, they may lurk among other water weeds and make the search 
difficult and tedious All this can be got over if clearing is done after the plants 
attain maturity and before they set seed. 

Another way of checking seedlings is to keep the tanks, etc., full of water through* 
out the year, but that is not practicable. 

As to the method of clearing, there seems to be only one sure method and t,h«.t 
is mechanical. Chemical spraying in order to be effective must consist of strong 
chemicals and these introduce other complications like k illing water animals and 
making the water poisonous for cattle. Mild sprayings only check the growth. 
Mechanical clearing should be thorough and care must be taken to ensure killing 
the plants thus collected. Otherwise a chance root-stock left alive is capable of 
repopulating the whole stretch of water in one or two years This plant has re¬ 
markable power to adapt itself to life in dry situations as well as in free water. 
A root-stook thrown in mud will strike roots and as the mud dries, the plant adjusts 
itself to a land life and waits for the chance of getting into water when it comes. 
Although attempts at clearing have been repeatedly made, despairing failures have* 
resulted from the presence of seeds in the mud and also from na gl^ t f id living root¬ 
stocks. The clearing operations in Orissa had the merit of bring very thorough. 
The authorities were aided by District Board by-laws and negligent owners of 
and pools were prosecuted. . 
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In practically all the districts of the Punjab sheep are bred throughout the 
whole year and the ram is allowed to run at all times with the ewes. The result is 
that the ewes lamb haphazardly in seasons when there is a lack of food and also 
when adverse climatic conditions prevail. This affects the health of the ewes, the 
lambs do not grow and mature properly, and the overprolific ewe dies an early 
death. 

It has been found by long experience at the Government Cattle Farm, Hissar, 
that better stock can be produced when the ewes lamb once a year only. 

The advantages of this system are— 

(1) The lambs are bom at the time desired and are approximately all of the 
same age and develop uniformly. It can be so arranged that they are dropped in 
a particular season when nourishing food is available in abundance. 

(2) All the lambs arriving within a definite period, besides allowing more effi¬ 
cient supervision and better arrangements made for their comfort and development 
give the ewes complete rest before the next mating and suckling period. 

(3) The lambing can be arranged in the season most suitable for grazing and 
flushing. Thus the ewes which are in a thriving condition during the mating period 
oan give a good start to the foetus which is likely to develop into a healthy and strong 
lamb. 

(4) All the ewes lamb almost together, which results in the production of lambs 
of much greater uniformity of age and size. 

(5) The marketing of the fat lambs, which are not up to the stud standard, 
can be arranged to fit in with the time of the year when the prices are the highest, 
which is in the cold weather. 

(6) The young stock is of the same age; hence if simultaneously shorn, the 
growth of wool will be almost uniform in length and for the reason will com m a n d a 
better price in the market* 


( 136 ) 
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(7) A good resting period can be provided for the ewes whioh are to be called 
upon to run through a strenuous programme of production, in the course of which 
besides requiring energy for the maintenance of their own bodies, they have to get 
in good condition for their future lambing period, to develop the foetus, to suckle 
the lambs, and above all to produce wool. 

(8) The young lambs are dropped at a season when extreme climatic condi- 
tions are not prevalent. 

(9) The lambs can be weaned at a particular time and looked after econo¬ 
mically. 

(10) The male lambs can be separated from their mothers at the proper time 
and age. 

(11) The lambs can be shorn when one year old and at the same time as the 
rest of the flock. Their wool can be marketed with the general crop and the zamindar 
will not lose by selling wool of different lengths. 

(12) The rams are not overworked, will live a longer life, and will be capable 
of producing a larger stock possessed of outstanding merits. 

With a view to finding out the best breeding season under the climatic con¬ 
ditions prevailing at Hissar, the authorities here have tried different times of the 
year of breeding. The first attempts were to get a crop of lambs in the early spring 
season, as suggested by Mr. Branford, the late Superintendent of the Farm, in 
leaflet No. 42 of the Department of Agriculture (Hints on the Management of 
Sheep in the Punjab) :— 

“ Usually grazing in the province is very scanty in the cold weather, if that is 
the case the lambs born in January and February will die. The 
ewes have insufficient milk and the lambs die of pneumonia and mal¬ 
nutrition. It is much better to arrange for the ewes to lamb in the 
spring at the time rabi crops are being harvested. Grazing is generally 
good then in the stubbies and the lambs get sufficient milk and do 
well.” 

In the above system (as the ewes are in lamb for about 5 months) the rams 
were put on in September and kept on up to the month of December. The crop of 
lambs was dropped from March to May. It was thought that this system of sheep 
husbandry could be improved upon and so the time of lambing was changed. 

Hissar has a climate of extremes. It is situated in the north-west dry region 
of India. The annual rainfall is 14 in. only whioh is generally badly distributed. 
The average rainfall in the different quarters of the year is as follows 

Inches. 

First quarter. 1-69 

. 2-09 

. 13-24 
. 1-02 


Second quarter 
Third quarter 
Fourth quarter 


Average of 
10 years. 

* 
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On account of low rainfall, the sheep at the farm are grazed on the fallows 
after the crops have been harvested from the irrigated areas. 

In this system it was found that many of the lambs bom in early March were 
badly attacked by pneumonia while some of those bom in May could not stand the 
intense heat and died of heat stroke and contagious aptha. 

It was thought that a better time for lambing could be evolved and so an experi¬ 
ment was made in 1928-29 and the breeding season was changed by putting the ramg 
on from the middle of March to the 15th of June, thus getting a crop of lambs from 
the first week of August up to the end of October. This experiment proved success¬ 
ful and so the time of breeding was changed and the lambs are now dropped from 
the first week of August to the end of October. 

The merits of the second system have boon established and we are now getting 
a good crop of lambs with a very low percentage of deaths. 

Table I appended gives a comparative statement of the breeding results, obtained 
for three years from each system. * These six years extend over the period between 
the year 1927-28 and 1932-33. Though the averago percentage of births in both 
these periods is 81, the average percentage of deaths in the former period is 19 • 5 
while that in the second is 5-5 per cent or about Jth of the first. 

The high percentage of births (86*1 per cent) shown against the year 1930-31 
is very interesting and remarkable. One would naturally have expected a low 
percentage of births in the second period as the owes had already dropped a crop 
of lambs in the earlier part of the year, when 81 • 4 per cent of the ewes had actually 
lambed from March to May. The ewes after lambing were well “flushed’ in 
the rabi crop stubbles, had suckled their lambs and then lambed again, which 
proves the superiority of the period of March to June as far as the availability of 
nourishing food is concerned. The year 1930 was an exceptional one for rain as 
it rained 1*31 in. on the 14th of June and 16*64 in. of rain fell in the period 
of June, July, August and September. 

The development of the lambs bom in the period of August to October ha^ 
been found to be greater than that of lambs bom from March to May. 

The different annual phases in sheep husbandry can be divided as follows :— 

(i) Flushing, covering and bearing season. This is the period in which the 
ewes are actually prepared for being covered, and the mating actually 
takes place. 

(it) The lambing period. The period in which the ewes actually drop their 
lambs.* 

(Hi) Suckling, period. The period in which the ewes suokle their young. 

(iv) The resting period. The period in which the lambs are weaned and the 
ewes get complete rest so far as breeding is oonoemed. 
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Aocordixig to the above divisions of the breeding activities of sheep the most 
important seasons are the first and the third, i.e., (a) the flushing, covering and 
bearing period, (b) the suckling period. 

Each of these periods should naturally be arranged to fall in the season when 
the climatic conditions are most suitable and when there is an abundance of grazing* 
For the canal irrigated areas where sheep fanning industry is only a secondary enter¬ 
prise such periods are found just after the harvesting of the rabi and kharif 
crops. 

For practical considerations the year can be divided into four quarters—* 

First quarter .—(January, February and March) when the rabi crops are 
growing and very little grazing is available. 

Second quarter.—{April, May and June). The rabi crops are harvested and 
there is plenty of grazing on the stubbles. 

Third quarter .—(July, August and September). The kharif crops are growing 
but there is at the time plenty of grazing on account of rains and also 
there is a good supply of canal water which can be used if required 
for growing grass on the fallow lands. 

Fourth quarter. —(October, November and December). The kharif crops 
are removed and there is very good grazing in the stubbles. 


A comparative statement of the different phases of sheep husbandry in the former and 

the present system 


i 

Breeding periods 


Quarter No. 

Former system 

Present system 

I. The period of Jamiary, Feb¬ 
ruary and March 

Lambing and bearing 

J poriod 

j 

Resting period 

II. The period of April, May 
and June 

1 Suckling period 

t 

i 

Flushing, covering and 
bearing period 

III. The period of July, August 
and September 

Routing period 

i 

Lambing and bearing 
period. 

IV. The period of October, No¬ 
vember and December 

j Flushing, tupping and 
bearing period 

Suckling period 


D 2 
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According to the above statement the second and the fourth periods are the 
best for conditioning the ewes as there is plenty of grazing available in both of these 
periods. The inference is further justified by the data collected in our two further 
experiments regarding (a) the growth of young lambs, ( b ) the monthly wool 
growth in the case of Bikaneri and Hissar Dale ewes at the Government 
Cattle Farm, Hissar. 

In each of the above mentioned experiments, the animals used were not given 
any special food and were allowed to run with the main flock. 

As shown in Table II appended and Fig. 1, eighteen young male lambs of 
the same age and weight were selected in September 1932, out of whom twelve 
were castrated when three weeks old and six were kept entire. Their growth was 
studied by weighing them every fortnight. They were approximately of the same 
age and weight at the time the experiment was started. It was however found 
that the accumulative gain of weight per day in the case of all the eighteen lambs was 
0*22lbs, 3*9 lbs, 1*1 lb and 3*9 lbs in the first, second, third and fourth quarter 
respectively. In this experiment too, the bests growth was obtained when there was 
an abundance of food after the rabi crops in the second quarter of the year 
and after the kharif crops in the fourth quarter. 



A GRAPH SHOWING THF. FORTNIGHTLY GROWTH OF EIGHTEEN LAMBS FOR ONE YEAR. 

(12 castrated and 6 entire) 
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According to the above statement the second and the fourth periods are the 
best for conditioning the ewes as there is plenty of grazing available in both of these 
periods. The inference is further justified by the data collected in our two further 
experiments regarding (a) the growth of young lambs, ( b ) the monthly wool 
growth in the case of Bikaneri and Hissar Dale ewes at the Government 
Cattle Farm, Hissar. 

In each of the above mentioned experiments, the animals used were not given 
any special food and were allowed to run with the main flock. 

As shown in Table II appended and Fig. 1, eighteen young male lambs of 
the same age and weight were selected in September 1932, out of whom twelve 
were castrated when three weeks old and six were kept entire. Their growth was 
studied by weighing them every fortnight. They were approximately of the same 
age and weight at the time the experiment was started. It was however found 
that the accumulative gain of weight per day in the case of all the eighteen lambs was 
0-22lbs,3*9 lbs, 1-llb and 3*9 lbs in the first, second, third and fourth quarter 
respectively. In this experiment too, the bests growth was obtained when there was 
an abundance of food after the rabi crops in the second quarter of the year 
and after the kharif crops in the fourth quarter. 



A GRAPH SHOWING THE FORTNIGHTLY GROWTH OF EIGHTEEN LAMBS FOR ONE YEAR. 

(12 castrated and 6 entire) 
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Similarly in the wool growth experiment (Table III) the growth was 
maximum in the second and fourth quarters and minimum in the first and third 
quarters in the ease of both the Hissar Dale and Bikaneri ewes. 

Taking into account the above scientific knowledge, the shepherd has the choice 
of starting his mating operations in either the second or the fourth quarter. 

But it has been f mad that the second quarter is the best for.raating as the ewe 
can be well flushed by grazing them on the rabi stubbles. The ewes are required 
to improve their condition before the lambing season commences, therefore they 
are more likely to come in heat if they are flushed. A thriving ewe stands a better 
chanoe of producing a vigorous offspring. 

The fourth quarter is the best period as far as the availability of green food 
for grazing the young lambs is concerned. Out of the remaining two quarters, the 
third quarter produced a far better growth both as regards weight and wool, as it 
includes the months of July, August and September which usually receive moro 
rainfall and in which there is usually a better canal supply which provides good 
grazing in the fallow lands. 

The whole breeding season, from the practical point of view, extends over about 
a period of nine months or three quarters of a year. The ewes require about 
two months for flushing, five months for bearing, and about three months for 
suckling their lambs. The shepherd has, therefore, to make a choice of any three 
continuous quarters. 

As shown in the above mentioned tables on the growth of the young lambs 
and wool growth, in both cases, the growth is the lowest in the first quarter of the 
year, comprising the months of January, February and March, when the grazing 
is the least and the animals have to consume a good part of their stored fat to 
produce sufficient heat in order to protect themselves from cold. 

A closer study of the table on the growth of lambs will show that in three out 
of six fortnightly weighings in the first quarter, there was actually a loss of weight. 
There was only 0*22 lb of accumulative gain in weight per day in eighteen 
lambs in the first quarter as compared with 3*9 lbs, 1*1 lb and 3*9 lbs of 
accumulative gain per day in the case of the eighteen experimental lambs in the 
seoond, third and fourth quarters respectively. 

This further proves that in the first quarter the ewes should be subjected to 
as little strain as possible. 

The local shepherds believe that if a ram is left with the flock he may desert 
them in the very cold months and wander away in search of food rather than remain 
with the ewes for mating, therefore it would be extremely unwise to include the 
first quarter of the year in the most important period of flushing, covering, bearing 
and suckling. 

The scarcity of food, the severity of climate, and its close proximity to the real 
breeding season demand that during this period, i.e., first quarter when the olimate 
is so unfavourable, the breeding ewes should be given a complete rest to prepare 



EFFECT OF SEASONS ON SHEEP HTJSBANDEY 


133 


themselves for the next lambing season. In this season the mere maintenance 
of the bcdy and production of a good crop of wool should be considered sufficient. 

As compared with the first system it has been found in the latter system that 
the cases of shortage of milk amongst the ewes were few and far between. The 
ewes which were overstrained in the first quarter in maintaining their bodies in 
tho inclement weather, in developing the foetus and in growing wool, could not 
produce sufficient milk to nourish their lambs and in many cases disowned them. 

Conclusicms 

1. The period of January, February and March (first quarter) should always 
be reserved as a period of rest for the ewes, as during these months the weather 
is very cold and the grazing is scarce. 

2. When producing one lamb a year the rams should be put with the ewes from 
the 15th of March to tho 15th of June, so that tho lambs will be dropped between 
the first week of August and the 15th of October. Tn this way the ewes will get 
the rabi stubbles and weeds in the flushing and tupping period, and the kharif stubbles 
and woods for themselves and their lambs in tho suckling period. 

3. The lambs should bo weaned at throe months of age to enable the ewes 
to get sufficient rest before the next tupping season. 

4. The owes give the best results when tupped in (March to June). 

5. There is less mortality among the lambs bom from August to October. 

fi. The lambs attain a greater growth when dropped in the above period (August 
to October). ' 

7. The growth of wool is loss in January, February and March (first quarter) 
and July, August and September {second quarter) and October, November and 
December (fourth quarter). 

8. The growth of lambs is less in the first and third quarters of the year and 
more in the second and fourth quarters of the year. 

9. The lambs produced within a given period are ready for shearing at the 
same time, and the wool is of a more uniform length. 

10. If lambs are dropped in the third period they are ready for tho market 
in tho next cold weather when there is a greater demand and transportation is a 
less serious problem. 

11. Haphazard breeding is undoubtedly uneconomical. 

12. If the zamindars require two crops of lambs a year, they should arrange to 
get their ewes tupped in from the 15th of March to the 15th June and the first crop 
of lambs will be dropped from, the first week of August to the end of October. 

For the second crop the ewes should be tupped from September to November 
and a crop of lambs will be dropped from the middle of March to the end of May. 
In this way the lambs will be born when there*is plenty of good grazing. 

13. During the period the rams are not tupping they should be segregated 
from the flock and when this is not possible an apren made of old bag or thick doth 
phould always bo kept hanging under the belly to prevent mating. 
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Table 

Statement showing the breeding results obtained 



1927-28 . . 493 14 607 January . 21 380 77 

February . 5 

March . 132 

April . . 125 

May • . 52 

June . . 44 

July • . 1 


1928- 29 . . 476 14 490 March . 289 12 439 86-5 

I April . 104 6 

I May . . 6 7 

I August . 15 

| 414 25 

1929- 30 . . I 488 60 548 March . 286 39 446 I 81*4 

! April . , 91 10 I * 

May 18 I 

June . . 2 

397 15 t 

1930- 31 386 155 441 September. 40 63 380 86*1 

October '. 153 36 

November . 37 17 

December .11 16 

January . 1 

248 132 

1931- 32 . . 410 164 574 August . 199 97 470 81*9 

September . 93 46 

OOtobtr 12 7 

November . 16 1 

319 161 

1932- 33 . . 466 223 089 August . 209 131 531 77*0 

September . 138 17 

October . 22 9 

November . 5 

167 


874 
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Tablk 

Statement showing the growth of the 18 young male lambs 


Notb:—A ccumulative age on 80th Septem 



* 




4th quarter 






80th Sept. 1882 to 81st Deo. 1082 
Suckling period 

Vo. of group 

Initial 

» 

Date of weighing 

Fort- 










1 

2 

8 

4 

5 

6 

■ 



16th 

Oct. 

1982 

81st 

Oct. 

1982 

16th 

Nov. 

1982 

80th 

Nov. 

1982 

16th 

Deo. 

| 1982 

81st 

Dec. 

1982 

I. Caste* tod by Bnrdlao 

61 144 

Total group weight 

158 



260 

264 

266 


’ 

Fortnightly gain or lose 

+9 



+28 

+4 

+ 11 

II. CMtratwI with teeth 

67 146 

Total group weight 

. 

1«1 

192 

216 

242 

268 

266 



Fortnightly gain or lose 

+16 

+81 

+24 

+26 

+ 16 

+ 7 

UL Entire control • 

62 142 

Total group weight 

168 

198 

2H 

241 

264 

266 

! 


! 1 

Fortnightly gain or lose 

+ 14 

+87 

+18 

+80 

+18 

+11 



Total growth of all the 
groups fortnightly 

+88 

+ 108 

+81 

+ 79 

+88 

+29 

Total growth ta a'year 
of the throe groups 

- 8681b*. 

Total seasonal growth of 

8 groups 

868 lbs 

) 

t 

Average growth per day j - 1*1 lbs. 

Growth per day per quarter . 

8*9 lbs 



Percentage of growth per 
quarter 

42*6 
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II. 


(It eaatrated and 6 uncaatrcUed) in one year 

bar 108$ was SO weeks in each case 


1st quarter 

Sad quarter 

3rd quarter 

1st Jan. 1088 to 81st Mar 1038 
Besting period 

1st Apl. 1088 to 80th June 1088 
Flushing and bearing period 

1st July 1088 to 80th Sept. 1088 
Lamhtng period 


night ending 


7 

8 

0 

10 

— 

11 


D 

14 

16 

16 

17 

18 

10 

£0 

21 

22 

22 

24 

16th 

Jan. 

1088 

81st 

Jan. 

1088 

16th 

Feb. 

1088 

28th 

Feb 

1088 

16th 

Mar. 

1038 

81st 

Mar. 

1038 

16th 

Apl. 

1088 

30th 

i til' 

16th 

May 

1088 

21st 

88 

16th 

June 

1088 

80th 

June 

1988 

16th 

July 

1083 

81st 

July 

1988 

15th 

81st 

Aug. 

1088 

16th 

xX 

80th 

Xg~ 

267 

276 

288 

274 

260 


N 

381 

848 

870 

884 

888 

875 

888 

428 

410 

426 

424 

+ 2 

+ 8 

+ 8 

—9 

• 

—16 


B 

+ 86 

+ 12 

+27 

+ 14 

+4 

—18 

+ 8 

+40 

—4 

+« 

+ o 

266 

270 

286 

270 

266 

276 

201 

818 

834 

364 

878 

888 

870 

883 

408 

412 

416 

42t 

0 

+ 14 

+ 7 

—11 

—16 

+ 16 

+ 16 

+27 

+16 

+80 

+ 14 

+ 10 

—9 

+* 

+25 

+4 

+8 

+6 

267 

271 

281 

271 

247 

267 

276 

807 

827 

866 

876 

800 

88i 

804 

444 

, 

417 

421 

421 

1 

—8 

+ 14 

+ 10 ^ 

—10 

—24 

+20 

+ 8 

+ 82 

+20 

+88 

+ 11 

+ 28 

—18 

+ 18 

+60 

—27 

+4 

+10 

—6 

+86 

+26 

—80 

—54 

+40 

+46 

+ 06 

+48 

+05 

+80 

+87 

—40 



—87 

+12 

+24 














1 n 







20 lbs 


1 



860 lbs 





110 lbs 



0*22 lbs 

8*0 lb. 

VI lb 

2*4 

42*2 

12*0 


8 































IBS 


AOBIOtTLTOT* AND LIVE-STOCK IN INDIA 


[V, n 

Table HI 


Percentage of wool growth in different seasons in Hissar Dale and Bikaneri Ewes 


Period 

Hissar 

Dale 

Bikaneri 

Remarks 

; 

15th April 1932 to 29th 
June 1932 

29-6 

32-7 

Covering » P«iod Second quarter 

30th June 1932 to 30th 
September 1932 

23*8 

19-9 

Lambing period 

Third quarter 

1st September 1932 to 
30th December 1932 

24*7 

30*7 

Suckling period 

Fourth quarter 

31st December 1932 to 
12th April 1933 

230 

16-7 

Resting period • 

First quarter 




WHEAT RUSTS FROM THE VIEWPOINT OF PLANT 

BREEDING* 

BY 

B. P. PAL, M.So., Ph.D. (Cantab.), F. L. S., 

Second Economic Botanist, Imperial Institute of Agricultural Research , Pusa. 

In modem agriculture it is recognised that the production by the breeder of 
resistant varieties of crop plants is the most hopeful and, in the long run, the most 
economical method of controlling plant diseases. Fungicides and insecticides fre¬ 
quently afford temporary relief from disease but they are often expensive and some¬ 
times difficult for the average farmer or cultivator to employ. When, therefore, 
in the early years of the present century, it was demonstrated by Biffen and others 
that, generally speaking, resistance to disease, like morphological characters, was 
governed by genetic factors amenable to the same laws of inheritance, it began to be 
realised that in the production of resistant varieties by systematic breeding lay the 
solution of the disease problem. Rapid and notable progress has been achieved 
since that time. 

Among the most serious crop diseases, from the economio standpoint, are those 
of wheat occasioned by the three rusts, black, brown and yellow. According to Hayes 
and Stakman [1921] the average yield per acre of wheat in Minnesota fell from 15*4 
bushels to 8*6 bushels in the epidemic years 1916, 1919* and 1920. Similar large 
losses are experienced, from time to time, in all the large wheat-growing areas of the 
world. The problem of the rusts, therefore, is one that looms large in wheat growing 
Here, as in the case of many other diseases, the solution appears to lie in the breed¬ 
ing of resistant varieties Its attainment, however, has proved to be a more difficult 
task than was at one time anticipated. The reasons for this I shall now explain. 

Wheats fall into three groups, characterised by differences in chromosome 
number as well as in physiological and morphological characters. The members 
of one group either fail to cross with those of another or cross with some difficulty. 
These groups are (1) the Einkom group with n =7 chromosomes, (2) the Emmer 
group with n=14 chromosomes, to which durum and turgidum wheats also belong* 
and (3) the vulgare group with n=r21 chromosomes, in which are included the 
common or bread wheats. Now whilst the economically desirable qualities are 
almost all concentrated in the last group, the only wheats resistant to most of the 
rust forms belong to the Emmer group, and, as stated before, members of different 
groups cross with difficulty. Subsequent segregation is often very oomplex owing 
to irregularities in chromosome behaviour. Many segregates are eliminated by 

♦Paper read at the Symposium on Cereal Rusts at a joint Meeting of the Botanical 
and Agricultural Sections of the Indian Science Congress, Calcutta, January 1996, 

(130) 
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sterility occasioned by chromosome incompatibility and there is a tendency for the 
progeny to revert to one or the other of the parent types. 

In 1920, Hayes, Parker and Kurtzweil found that resistance was dominant to 
susceptibility in crosses of vtdgare varieties with T. dicoecum but in crosses of the 
former with T. durum, susceptibility was dominant, and in the F, there was strong 
linkage between rust resistance and the Emmer or durum characters. But the im 
portant fact was established that some crossing-over occurred : this meant that it 
should not be impossible to transfer the resistance of the Emmer group to bread 
wheats. 

Since then a large number of such crosses has been made and their genetios and 
cytology studied. These studies have yielded some very interesting information 
but it will not be discussed here as this lies outside the scope of the present brief 
account. 

Another circumstance which contributed to the lack of success and slow pro¬ 
gress in some of the early investigations was lack of knowledge of the existence, in 
the rusts, of physiologic forms, morphologically indistinguishable from each other, 
which vary in their ability to attack different varieties of wheat. Early breeders 
were puzzled by the failure of certain varieties to maintain their resistance from 
year to year, and in different localities. When, however, Stakman and Piemeisel 
[1917] demonstrated the existence of physiologic forms in Puccinia graminis tritid, 
the reason for these apparent breakdowns of resistance became dear. Most wheat 
varieties are resistant only to certain physiologic forms and the particular forms 
present vary from locality to locality and from year to year. Hence one can speak 
of a variety being resistant or susceptible only in a general sense. 

About 130 forms of black rust are now known, and physiologic forms of brown 
and yellow rust also exist although their number is not quite so large. It has been 
found that these physiologic forma are quite stable, and that the origin of new forms 
obeys known genetic laws. New forms may arise by hybridisation or mutation* 
the former method being the more oommon [Stakman, Levine, Cotter and Bines 
1934], Mutations appear to be relatively rare but even a single new mutant may 
by crossing with the old ones give rise to several new forma. The existence of such 
a large number of physiologic rust forms and the possibility of new ones arising 
in the future renders the problem of breeding rust-resistant wheats 
particularly arduous. 

It is heartening, therefore, to find that there are oertain hopeful features. These 
are the discovery (1) that certain varieties which are susceptible in the seedling stage 
exhibit considerable resistance when mature, t.g. Hope, H.-44-24 and Acme [Goulden, 
Newton and Brown, 1930], (2) that resistance to a number of physiologic forms may 
be governed by a tingle factor. 

Mature or field resistance, although its exact nature is not yet fuUy understood, 
appears to be morphological and Hursh [1924] has shown that the rust mycelium de¬ 
velops almost exclusively in the ohlprenchymatous collenchyma of wheat stems and' 
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# * 
that in consequence varieties wherein the collenehyma bundles are small and separat¬ 
ed by solerenohym&toua fibres, are resistant. On the other hand, varieties with a 
large development of collenehyma are susceptible. It has also been demonstrated 
by Hart [1931] that the resistance of a variety may sometimes depend on the time 
of opening of the stomata. Some varieties showing field resistance are resistant 
because they open their stomata after the morning dew has dried up ; consequently 
germinating rust spores are killed before a means of entry is available to them. 

Mature plant resistance is general, regardless of the particular forms of rust 
present, and as such is of very great practical importance. While, in the words of 
Hayes [1930], 44 true protoplasmic resistance is perhaps more valuable than mor¬ 
phological resistance because it is less dependent upon environment, there is the 
possibility that morphological resistance would be less influenced by physiologic 
forms of the disease organisms than physiological resistance.” There is evidence 
that mature resistance may be inherited in a simple manner, and may combine readily 
with economically important characters [Goulden, Neat by and Welsh, 1928]. It 
may be quite independent of seedling resistance [Hayes, Stakman and Aamodt, 
1925; Goulden, Neatby and Welsn, 1928]. 

Resistance to more than one physiologic form may be controlled by a single 
factor. Thus immunity to 11 physiologic forms of black rust in Kanred wheat is 
governed by a single genetio factor [Aamodt, 1923]. Again, in a cross between Mar¬ 
quis and H.-44-24, Goulden, Neatby and Welsh [1928] found that the factors which 
controlled reaction to physiologio form 21 were also responsible for reaction to forms 
9,14,15,17 and 34. This mode of inheritance makes breeding against rust relative¬ 
ly easier. Certain varieties, however, may possess resistance-inhibiting factors 
[Goulden and Neatby, 1931]. Another obstacle may arise in that a factor for resis¬ 
tance to a particular form may bring about susceptibility to another form [Goulden, 
Neatby and Welsh, 1928]. 

A great deal of the work on the breeding of resistant wheats has been accom¬ 
plished in North America where the losses due to rusts are particularly heavy. It 
is not possible here to give an adequate account of the work but some of the out¬ 
standing achievements may be briefly mentioned. 

As stated in an earlier paragraph, the linkages between speoies characters and 
rust-resistance are such as to render difficult the production of the desired recombina¬ 
tions. But by growing very large populations in the F t and F, generations, plants 
combining rust resistance with vulgar* characters have been obtained from crosses 
between vulgar* and resistant durum and Emmer varieties. Among the outstanding 
instances are: (1) the production of the variety Marquillo, combining rust resistance 
with fairly good m i l l i n g quality and other vulgar* characters, by crossing the durum 
wheat, Iumillo, with the well-known vulgar e variety, Marquis [Hayes, S takman 
and Aamodt, 1925], (2) the production of the varieties Hope and H.-44-24 by 
crossing Yaroslav Emmer and Marquis. These two strains are said to be practically 
immune under field conditions, and although they cannot be regarded M commercial 
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wheats, they are considered to be very promising for breeding purposes [McFadden, 
1925]. (3) The breeding of the Marquis-Pentad hybrid. This was obtained by 
crossing Marquis and the durum variety, Pentad, and while distinctly a vulgare type, 
possesses the field resistance of Pentad [Goulden, 1929]. 

Coining now to the problem of wheat rusts as it exists in India, Prof. K. C. Mehta’s 
researches [1933] have indicated that the number of physiologic forms of the three 
rusts in this country is probably not large. Up to now he has obtained only four 
forms of black rust, two of brown and three of yellow. As, however, none of the 
indigenous varieties of wheat so far tested is resistant to all the physiologic forms 
occurring in India and as the few resistant exotic varieties are in all likelihood un¬ 
suited for direct cultivation under Indian conditions, it is apparent that hybridisa¬ 
tion will have to be resorted to. 

A scheme has recently been put up before the Advisory Board of the Imperial 
Council of Agricultural Research for breeding rust-resistant wheats at the Botanical 
Section, Pusa and at Simla, in collaboration with Prof. Mehta. The principal method 
employed will be to cross the best indigenous varieties with resistant foreign ones 
with the object of combining the agriculturally and economically desirable qualities 
of the former with the rust resistance of the latter. In the case of the brown and 
yellow rusts, vulgare varieties resistant to the Indian physiologic forms are known 
and so it is not anticipated that there will be very great difficulty in transferring 
their resistance to Indian varieties. In the case of black rust the question is much 
more complex. Nc wheat, indigenous or exotic, resistant in the greenhouse to all 
the four forms of this rust occurring in India is known: the greatest resistance is 
possessed by Khapli, an Emmer wheat, which past experience has shown, does not 
cross readily with vulgare varieties [Waterhouse, 1930]. It may become necessary 
first to cross it with a durum variety, select from the progeny of the cross a resistant 
durum segregate, and then cross the latter with a vulgare variety. A more pro¬ 
mising method perhaps would be to utilise the mature resistance of certain vulgare 
varieties. It has been remarked before that some varieties which are susceptible 
in the greenhouse exhibit very considerable resistance in the field. This aspect of 
the problem is receiving attention and from the practical viewpoint may prove to be 
more remunerative. 

It will not be sufficient to breed wheats resistant only to black or brown or yel¬ 
low rust: what is required is varieties resistant to all three. To accomplish this, 
further crossings may be necessary. 

It is obvious that the breeding of wheats resistant to the rusts is likely to be 
neither simple nor very rapid. But the importance of the problem to Indian agri¬ 
culture demands that ©very effort shall be made to realize this object as expeditiously 
and as completely as possible. 

Summary 

The ultimate solution of the problem of the wheat rusts lies, as in the case of 
most plant diseases, in the production by the breeder of disease-resistant varieties. 
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Progress in the breeding of rust-resistant wheats has however been slow because 
whilst the economically desirable qualities are concentrated in the bread wheats, 
the greatest measure of rust-resistance is possessed by wheats of the Emmer group 
and the members of those two groups either fail to cross with each other or cross 
with some difficulty, segregation in subsequent generations being often extremely 
complex. The existence of a large number of physiologic forms of rust further 
complicates the problem : no wheat resistant to all these forms is known. 

Encouraging features however exist in that certain varieties which are suscepti¬ 
ble in the seedling stage in the greenhouse exhibit very considerable resistance in 
the adult stage under field conditions, and in that resistance to several physiologic 
forms may be controlled by a single genetic factor. 

Tho production in North America of varieties combining relatively high rust 
resistance with vulgar* characters such as Marquillo, Hope, H.-44-24 and the Marquis 
Pentad hybrid, by crossing varieties of Triticum vulgare with T. dicoccum and T. 
durum indicates the possibilities of this method. In India the position appears to be 
hopeful for Prof. K. C. Mehta's investigations show that the number of physiologic 
forms of the three rusts occurring in this country is probably not large and a scheme 
has been drawn up for breeding rust-resistant wheats at Pusa with the collaboration 
of Prof. Mehta. As, however, none of the indigenous varieties so far tested is resis¬ 
tant to all the Indian forms of rust, and as resistant foreign varieties are unsuited for 
cultivation under Indian conditions, hybridisation between these will have to be 
resorted to to achieve this end. 


REFERENCES 

Aamodfc, O. 8/ (1923). Jour. Agric. Res. 24, 457-09. 

-(1927). Jour. Amer. Soc. Agron . 19, 200-18. 

Goulden, C. H. (1929). Sci. Agric . 10, 258-07. 

Goulden, C. H. and Neatby, K. W. (1931). Jour • Amer . Soc. Agron , 2t» 859-70. 
Goulden, C. H., Neatby, K. W. and Welsh, J. N. (1928). Phytopath. 18* 631-58. 
Goulden, C. H., Newton, M. and Brown, A. M. (1930). Set . Agrie* 11, 9-25. 
Harrington, J. B. and Aamodt, O. S. (1923). Jour. Agric. Res. 24, 979-998. 

Hart, H. (1931). U. S. Dept. Agr. Tech. BuU. No. 200, 75 pp. 

Hayes, H. K. (1927). Leopoldina s 250-02. 

—--(1930). Amer. Nat. 64, 15-30. 

Hayes, H. K. and Aamodt, O. S. (1923). Jour. Agric. Res . 24, 997-1012. 

Hayes, H. K., Parker, J. N. and Kurtzweil, C. (1920). Jour. Agric. Res. IQ, 523-42, 

Hayes, H. K. and Stakman, E. C. (1921). Paper No. 300, Jour. Ser . 9 Minn . Agric . 
Exp. Sta. 14 pp. 

Hayes, H. K., Stakman, E. C. and Aamodt, O. S. (1925). Phytopath. 15, 371-86, 

t 



144 AOfticuLTum: and live-stock m m>u [V u 

Hursh, C. R. (1924). (Jour. Agric. Reft. 27, 381-411. 

Mains, E. B. (1920). Jour. Hered. 17, 313-26. 

Mcfadden, E. F>. (1925). “Synthetic ” rust proof wheats. Cited in Goulden (1929). 
Mehta, K. C. (1933). Jnd . Jour. Agric. Set. 3, 939*82. 

Neatby, K. W. (1931). Sci. Agric . 12, 130-54. 

Stakman, E. C., Levine, M. N., Cotter, R. U. and Hines, L. (1934). Jowr. Agric. Res. 
48 , 953-69. 

Stakman, E. C. and Piemeisel, F. J. (1917). Abat. in Phytopath. 7, 73. 

Straib, W. (1929). Der Ziichter 1, 217-23. 

Waldron, L. R. (1926). N. Dakota Agric. Exp . Sta. BuU. 200 : 04 pp. 

Waterhouse, W. L. (1930). Proc. Linn . Soc. N. S. W . 65,596-635. 



APPLICATION OP MODERN STATISTICAL METHODS TO 
YIELD TRIALS (WOODHOUSE MEMORIAL 
PRIZE ESSAY, 1933) 

BV 

D. S. RAJABHOOSHANAM, M. A. 

In recent years, the need has been keenly felt in agricultural research for a 
sound technique to judge aright the yielding capacities of different varieties of a 
crop. The plant breeder, in the past, had learnt to accord no credence to small 
differences in yield between varieties observed on a field scale and in his estimation 
of the relative merits of strains, intuition played no small part. In pioneer work 
spectacular increments are only worthwhile; but sooner or later a stabilization is 
reached, when small differences can be none too readily dismissed, for in so doing 
many improved strains will pass unnotioed just because they had not proved par 
excellence. At that stage the importance of delicate and stringent trials cannot be 
overestimated. Consequently, much ingenuity has been expended, notably by 
Fisher and Beaven, in developing those phases of statistical theory so relevant in 
modem yield trials. 


The problem 

The excellence of the yielding capacity of a variety of crop is the commonest 
problem of a plant breeder. The problem would have been quite simple, had the 
conditions controlling growth been identical for every plant of a crop; then the 
least difference observed can rightly be attributed to some intrinsic quality. But 
in actual practice, when the same crop is grown on a field made as homogeneous as 
humanly possible, no two plants yield the same. If then, two equal fields under two 
varieties yield simultaneously 5,000 and 5,500 lbs. respectively, what legitimate 
reasons can there be for accepting the difference to be different from that observed, 
even when the varieties are the same. If there is a past record of ten years, and at 
no time under the same crop did the second field excel the first by more than 7 per 
cent, then it is reasonable to conclude that the difference of 10 per cent now observed 
to be not due entirely to chance; even more is our certainty if such an experience 
is borne out by a record of a hundred years which is not a particularly convenient 
period. 

In making use of the past reoord, unconsciously the probabilities of differences 
are estimated. It will be expedient if that information oan be obtained even from 
a single trial, and this is precisely the achievement of modem statistical methods. 
For a critical appreciation of these, it is indispensable to grasp a few fundamental 
statistical concepts. The theoretical implications are accessible only to special 
students; none the less, the conclusions reached are simple and within the reach oi 
ail 
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Some relevant statistical concepts 

The term “ error ” so common in statistical parlanoe is not the same as the 
error two and one make four. When a series of measurements are made of a fixed 
quantity with the most meticulous precautions, they all do not agree. The devia. 
tions of these observations from the most probable value are called errors. The 
frequency distribution of these errors follows a type of curve called the normal curve 
of error. The most probable value of the measured quantity is the arithmetic mean 
Of all the observations; cr 2 , the mean of the squares of the errors, is the variance 
and or is the standard error. The mean and the variance completely specify a 
normal distribution. 

P is the probability of exceeding an assigned deviation without respect to sign; 
P = • 1 for an error £ is interpreted that an observation with an error numerically 
greater than E will oocur once in ten trials. c * Significance ” is another word so 
frequently used that^its purely conventional meaning is not rightly apprehended* 
Final statements in statistical investigations are made only in terms of P. It has 
become a practioe to consider errors, for which P is more than ‘05, as due to chance, 
and when P is less than • 05, the deviation deserves attention as arising out of causes 
not accidental but significant. This is a more convention ; the level of significance 
is sometimes taken at *01. 

In dealing with small samples, the concept of “ degrees of freedom 99 borrowed 
from the generalised theory of the dynamics of a particle has proved fruitful. In 
statistics, the number of degrees of freedom is obtained by subtracting from the 
number of observations the number of parameters calculated from the data, provided 
the parameters satisfy Fisher’s criteria of sufficiency and efficiency. In a small 
sample, s 2 , the best estimate of variance, is obtained by dividing the sum of the 
squares of the deviations by the degrees of freedom instead of by the total number 
in the sample. If a; is the deviation of a sample mean from the true value in the 

population, n, the size of the sample t = a distributed in a known way. 
For two samples of size n t and %, and variance 8j and respectively, z = log® * J for 

*9 

degrees of freedom fti-1, and 1 follows a known distribution. Furthermore* 
a variance due to several causes can be resolved into variances due to the respective 
components. This is the principle of the Analysis of Variance, the keystone to 
modem yield trials. 


The problem resumed 

In the first experiment contemplated, in which two fields yielded 5,000 and 
5,500 lbs. respectively, had each of the fields been divided into 100 plots, the mean 
yield erf a plot for the two would have been 50 and 55 lb. respectively; let the stan¬ 
dard error per plot be 12 and 14 lb. respectively. Then the standard error of the 
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difference of the two means would beV 12 ^ 14 * = 1-84 lbs. and for the observ¬ 
ed difference of 5 lbs. P is less than * 01. Inasmuch as such a judgment relied on the 
standard error, the solution of the problem of yield trial depends on the estimate of 
that standard error wherewith the difference between varieties may be made com¬ 
parable. The simple expedience of replication will secure a valid estimate of 
error. But there is a complication arising out of the fact, that in yield trials, besides 
accidental errors, there is the variation due to soil heterogeneity which may be dis¬ 
concertingly high. In the sequel it will be seen that the success of the method of 
the analysis of variance lies precisely in the fact that a large portion of the variance 
due to soil heterogeneity can be separated from that due to error. Meanwhile the 
conditions under which tests of significance are valid will have to be examined. 

On the difference between the plots of like varieties depends an estimate of error* 
If this is to be applied to compare differences between varieties, it must for validity 
arise from just those causes which are effective in disturbing the comparisons- 
Hence, there must bo no discretion in the arrangement of plots of like and unlike 
varieties; in other words, the arrangement must be thoroughly random. 

It seems to appeal to commonsense that a systematic arrangement like the 
chessboard and other ingenious arrangements, in which like varieties are spread 
regularly over the whole experimental area, will make the errors of comparison 
between varieties smaller than in a random arrangement. It may be so. Neverthe¬ 
less, as the principle of variance makes clear, any adjustment which minimises the 
real errors of comparison will be followed by an increase in the estimate of error > 
a fraction of the variance simply changes place. If the systematic arrangement 
had actually increased the errors of comparision, the estimate of error would now 
be diminished. In either case, the test of significance is not valid. 

Moreover, the ratio of the real error to the estimated error for each one of all 
the possible arrangements for a given number of plots is distributed in a manner 
aforementioned. In order that the test of significance be valid, what is of moment is 
not that the arrangement must appear to be in disorder, but that it must be arrived 
at by chance and chance only. The occurrence of a systematic arrangement is also 
in the scheme, provided it is stumbled upon by accident; for in all the possible 
arrangements are also included all the possible systematic arrangements. 

Randomised blocks 

The foregoing argument shows that the standard error is the touohstone in a 
yield trial, that an estimate of error is obtained by replication, and that the validity 
of the estimate is secured by a random distribution of the varieties over the replica¬ 
ted plots. The practical application of these considerations is perfectly straight - 
forward. If, say, five varieties are to be compared and six replications are decided 
on, the experimental area is partitioned into six compact blocks, and each block 
is further divided into five plots and assigned to the five varieties at random. This 
is the Randomised Block arrangement. 
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Randomisation which was shown to be so insistent seems to be violated now 
by the restriction that one variety only can appear in a block. Not bo ; the validity 
of the estimate of error will be stringent notwithstanding this restriction, provided 
this restriction is represented by a suitable entry in the analysis of variance to be 
presently described. Further, with unrestricted randomisation of plots, the ex¬ 
perimental error, though accurately estimated, will be unduly large. With this 
limitation those components of soil heterogeneity which produoe differences in ferti¬ 
lity between plots of the same block are completely randomised ; the difference 
in fertility between different blocks are eliminated from the estimate of error. The 
whole procedure can bo elegantly set forth algebraically when there are m varieties 
and n replications. 

Xrt is the yield of the rth variety in the sth block ;~x the general mean ; a T 
the mean per plot of variety r ; b, the mean per plot in the blook s ; and d„ is 
* — (Or + b, — x). Then 8S (x r , — x) 2 — nS (a r — x)* + mS (b, — x)'- + 88 
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The total variation due to the several causes is analysed as under. 


Analysis of Variance. 
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The variances are obtained by dividing the sum of squares by the respective 
degrees of freedom, It can be shown by a little reasoning, that if only field errors 
were the disturbing factors in the experiment, the mean variances v\ and v l measure 
the same v arian ce as v%- So we test whether v„ and v b are significantly different 
from v e ; the e-test serves the purpose. The significance of varietal difference will 

be proved, if Pis less than -05 (adopting that convention) for z = log, * for m-l 

and (m-l) (»-l) degrees of freedom. The difference between any two variety means, 
say o* and o< is significant or not according as P is less than, or greater than, -05 

for t— — — Vr, because the standard error of the difference between two 
variety means is simply v 6 \/~ • It must be remembered that even if the difference 
between two varieties is above the conventional level of significance, it is not oon 
elusive, unless the significance of varietal variation is first established by the 2 - 
test. 

The effectiveness of the block arrangement is demonstrated by a 2 -test on- 

v r, the mean variance due to blocks. P must be less than ’05 for z = log S 

Ve 

for n-1 and (m—1) (n—1) degrees of freedom. The variation due to soil heteroge¬ 
neity is shared between block variance and residual variance. Should the 
orientation, size and shape of the blocks be such that the mean fertility of each block 
is distinctly uneven, it will be reflected in a large block variance ; on the other hand, 
if the mean fertility of each block is nearly constant, the greater share of the soil 
variation will fall to " residual variation.” How much of the soil variation will 
appear in the one or the other, depends entirely on the interrelation of the plot 
size with blook Bize, and the type of soil heterogeneity encountered. 


As an illustration of the analysis outlined above, consider a test on 6 varieties 
of a crop, repeated 4 times. The yields derived from the randomised blocks will 
be entered in a two-fold table. 


Block* 

A 

B 

Varie 

C 

ties 

D 

E 

F 

Total 

1 

1 . 
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184 

102 

150 


862 

2 . 
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798 

3 . 

130 






920 

4 . 
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194 

IS 


145 ! 

924 

Total 

474 

683 




535 

3604 
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Analysis of Variance 


I 

I 


Variation due to 


Varieties 

Blocks 

Error .... 

Total 
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of 

Freedom 


Sum 

of 

Squares 


Mean 

square 


5 

3 

15 


13664 

1753 

533 


3733 

584 

36 


23 


20950 | 


i log* 
(Mean 
square) 


4-1 

3-2 

1-8 


1*8 = 2-3 for degrees of freedom nj = 6 and = 16. Fisher’s z table for 6 per 
oent distribution gives z = *63 for = 6 and % = 16. Therefore we conclude 
that the varietal differences are real. The critical difference for significance for 
the difference between any two variety totals isv^e x 4 X 2 X 213 = 34 (nearly) 
(t » 2*13, for n = 16 and P = -06) Hence C> B> E> F> A> D. 


The shape op plots 


Christidis has shown by theoretical reasoning verified on a large number of 
unif ormity trial data, that whether the soil heterogeneity is patched or gradual, 
the long and narrow plots are more uniform than square plots, except in the extreme 
case when the length of the plots is across the direction of a steady fertility gradient 
Nevertheless, groups of long plots are much more variable in comparison with the 
ultimate long plots, than are groups of square plots with respect to the unit square 
plot. In applying the analysis of variance, the sum of squares due to blocks will 
in the former case, be larger than when the plots are square. 


A LOOTED CASE OP BLOCK ARRANGEMENT 


Beaven’s half-drill-strip method was historically the fore runner of the rando¬ 
mised block arrangement. It derives its name from the circumstance that half 
the drill carries seed of one variety A, and the other half another variety B ; as the 

drill goes up and down, the field is sown to the scheme ABBAABBA. It 

is also known as “ Student’s method.” The arrangement is none other than a block 
arrangement for two varieties A and B arranged systematically in eaoh block. If 
x and y be the yields from the A and the B plots, n the number of blocks constituting 
AB and BA alternately, * an y the variety means, then a, the standard error of the 

tl—l 


mean difference, is j ' 


i 


and P corresponding to < = for n—1 degrees of freedom is readily obtained 

9 

from table*. 
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from the point of view of the analysis of variance, overlooking the fact that 
A and B are systematically arranged in each block, the total variation is resolved 
as below:— 


Variation due to 
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It is seen at once that t = ^ • The former test by t for n —1 degrees of freedom 
is equivalent to the test by z ~ J log t 2 for 1 and n —1 degrees of freedom. 


The Latin Squabe 

The problem of the Latin Square, formulated by the mathematician Euler, is 
the enumeration of all possible arrangements of n elements in a square of n 2 units* 
so that each element appears once in each row and column. Fisher recognised in 
this a restricted form of block arrangement when there are as many replications 
as varieties under trial; forthwith he perceived that with this restriction positional 
variance can be exploited in two directions. Out of all the possible Latin Square 
arrangements for a given number of elements, one is chosen at random, and the 
plots, not necessarily squares, are arranged in that design; the pattern can also 
be unfolded row by row so that the n 2 plots lie side by side. The two restrictions 
duly appear in the analysis of variance as variations due to rows and columns. The 
analysis is as below :— 
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where b, is the mean per plot in row a, c% the mean per plot in eolumn t 9 and a f 
the mean per plot of variety r. 


0 
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Consider five varieties A, B, C, D and E arranged aooording to the Latin Square 
plan given below:— 


Rows 

Columns 







JLOMU 


A 

c 

D 

E 
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i . 
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B 
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c 

A 

B 
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E 

B 

A 

C 

D . 


4 . 
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1403 


D 

E 

C 

B 

A 


5 . 

326 

321 
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286 

1543 

Total . 

1396 

1460 

1423 

1450 

1389 

7118 


Analysis of variance 
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* 

24 

i 
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For x ■». 2*6 —• 2*3 =» '3, when 12 and «= 4, P is Well above ‘05* 
The varietal differences are not significant. 
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The method of the Latin Square may appear to be vulnerable at one point. 
It may be argued that sometimes the advantage scored in reducing the sum of squares 
due to error, by eliminating the variation due to either rows or columns, may be 
defeated by the loss of degrees of freedom, so that the error variance is actually 
increased. If it can be predicted that in one direction the component of soil hetero¬ 
geneity is inappreciable, then the appropriateness of the simpler block arrangement 
is unquestioned. But since such a prediction is usually not forthcoming, it is logical 
to adopt the Latin Square method in order that the residual variance on which hangs 
the precision of the experiment shall not unduly be magnified. When in this way, 
positional variation is eliminated from the field results, the statistician has no choice 
but to eliminate them in his estimate of error. If a portion of these is included 
because it makes the estimate smaller, the essential condition of an unbiassed esti¬ 
mate is violated, and experience shows that the reduction of error variance by this 
method is exceptional. 

Seasonal factor in yield trials 

It is a common experience of the plant breeder that a variety which holds no 
promise in one year, proves excellent in another year. The results of an yield trial 
are therefore true only for the particular weather complex in which the experiment 
is carried. It seems desirable then, to repeat the experiment a number of years 
for making trustworthy inferences. If there are m varieties, n replications each 
year, and the trial is through p years, then the variations can be easily resolved. 
Adopt the symbols x r8 t for the yield of any plot, a r for the mean per plot of variety 
r through all the years, c t for the mean per plot of all varieties in the year t> Kt for 
the mean per plot of variety r in the year t, fc rt for the mean per plot in block 8 in 
the year t, and x the general mean. Then 888 {x rtt — ~x) 2 = npS (a,— x) 2 + mnS 
(ct — x) 2 + mSS (k 9t — c t ) 2 + nSS (h rt — Ct + Or — x) 2 


+ 88S (x r$t -T 

and the analysis of variance is as follows ; 
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in different seasons and v h * serves to test whether the varieties^show I consistent 
difference in different years. 
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The algebraic analysis given above can be illustrated by a numerical example. 
Consider a varietal trial with 3 varieties and 4 replications carried through 3 
years. The yields will be tabulated as below:— 
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Analysis of variance 


Variation due to 

1 
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Varieties 
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2 
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2-54 
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1-05 
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. 1 

i 

4 

75 
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1-47 

Blocks 

i 
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9 

31 

3-3 

0-00 

Error 

i_ 

18 

47 

2-0 
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Total 

. i 

i 

35 

477 




There has been a significant differential response due to season. For, z = 
1*47 — *48 = *99 is well above the -06 level of significance. It is also observed 
that there is a significant difference between the varieties through the 3 years. This 
conclusion is reached by comparing the varietal variance with the variance due 
to differential response, z - 1*07 is above the *06 level of significance. 

Conclusion 

The statistician thinks that the agriculturist has justified the analysis of vari- 
anoe as a fruitful method in yield trials, and the agriculturist thinks that the prin¬ 
ciple of the analysis of variance is proved by the statistician to be logically precise, 
Both are perfectly right. 





AN IMPROVED INSTRUMENT FOR TESTING RINDHARD- 
NESS IN SUGARCANES 

BY 

K. L. KHANNA, B.So. (Agri.), 

Sugarcane Specialist, Bihar and Orissa 
While working at the Imperial Sugarcane Station, Coimbatore, in 1929, the 
author had to deal with a very large population of seedlings to test their rindhardness 
with a view to selecting those which were hard enough to resist the attaoks of 
small animals, like rats, porcupines, etc. The instrument used for the purpose was 
one designed by Puri and Venkatraman [1928] This consisted essentially of a 
plunger to the upper end of which a circular plate was firmly attached to oarry 
weights. This plunger worked in a close-fitting tube open at both ends, the tube 
being supported on three legs. The plunger carried at its lower free end the needle 
point very much like the one hereinafter described in the present instrument. The 
cane to be tested was placed on the iron-base plate under the needle point and 
weights slowly added on the disc plate till the cane rind was pierced. The weight 
in lbs. required indicated the comparative hardness of the rind. During the progress 
of this work the necessity of lifting the disc plate every time weights were added or 
replaced and then bIowIv bringing it down to rest on the portion of the cane stalk 
below, was found to cause considerable inconvenience. On quite a few occasions 
the thumb supporting this disc plate suffered injury. An improvement was effected 
by the author in 1932, by the addition to this instrument of a lever arrangement 
to lift the disc plate. This made the work comparatively easy and less tiring ; 
it also enabled the labourer previously required to support the cane below the needle 
point to be dispensed with. During the course of further work, it became necessary 
to determine rindhardness in growing canes in the field at different stages of their 
growth and neither of the above instruments mentioned proved suitable for this 
purpose. The improved instrument now described (Plate XV) was therefore 
designed and has proved very useful in this investigation as also in studies on 
cohesion and penetrability of soils. 

New instrument described 

The new instrument (Fig. 1) is constructed on the principle of the presometer 
and consists of a measured capacity spring (S) encased in a cylinderical barrel (B). 
The spring rests on a piston point (P) which has an extended rod (R) with a hole 
at its free end to hold the'needle point (NP). A groove (G) has been cut in the barrel 
to permit of movement of pointer (PO) which has been fixed to the piston Mid in¬ 
dicates the pressure exerted. The scale (pressure in lbs.)*has been calibrated by 
determining the weight in pounds required to press the spring from ope calibrated 
point to another. Brass socket (BS) has been grooved on to the barrel to provide 
space for the spring and to serve as a handle. To test the rindhardness in the field, 
the needle point is pressed against the cane stalk (Plate XV) till it breaks through 
the mud when the reading on the scale records the comparative rindhardness. It 
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Pctermining rindhardness cf sugarcane^ in the field- 
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may be emphasised that the needle point should be of exactly the same diameter 
throughout the course of investigation on nndhardness in sugarcanes. The diameter 
of the piercing points used at the Sugarcane Research Station, Bihar and Orissa, 
is 0*76 mm. The calibration should of course be checked periodically. 



BS e= Brass socket for spring 
S s Measured capacity spring 
B as Baird 
P = Piston point 

PO = Pointer to indicate nndhardness 
E sa Iron rod bearing circular hole to hold needle point 
NP s= Needle point used for test 
L =s Scale in lbs. 

G = Groove cut in the barrel to permit of movement of pointer. 
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POULTRY HOUSING 


By 

E. J. BRUEN, 

Live-Stock Expert to the Government of Bombay, Poona 

Poultry-keeping or farming has been conducted for many gen rations in India, 
and to this day you will find many people who have been in this business merely as 
fanoiers or who have tried to make it a commercial business, say that good poultry 
do not do in India. But few, if any, have taken the trouble to ascertain the reason 
of such failures. 

It is an authentic fact that India is the original home of poultry. The Galus 
Bankiva or Indian jungle fowl is the original fowl from which our domesticated 
fowl of to-day have come. This being the case, it is not the environment or the 
country that is to blame, it is the methods we apply in domestication that are at 
fault. When we consider that a fowl lays eggs to the extent of nearly 100 times its 
body weight in eggs in a short space ot three years, we can imagine what a strain 
and drain on the system this must be. 

There is no doubt that next to feeding correctly, correct housing is essential if 
we wish to get the best out of poultry. 

The chief enemy of poultry in India is body vermin. These vermin thrive in 
dark and badly ventilated rooms, such housing must be avoided. In cold countries 
where the tick is not such a terror to poultry keepers wood is employed in housing. 
Wood, however, is not suitable in India where the tick abounds; cracks and joints 
m wood offer good hiding and breeding places for all forms of body 
vermin. Wood in all forms should be avoided. Iron and asbestoB offer the best 
material from which to make poultry houses. The initial outlay is slightly larger 
but they will last a life time, can be taken to pieces and disinfected as often as we 
feel inclined to do so. 

Shape and size of a house plays a big part in economy. Plans and estimates 
are given of different types of houses necessary on a poultry farm from the brooder 
for chickens to flock houses. 

In rearing chickens successfully, it has been found that wire floors in houses 
are most essential. These wire floors allow all droppings to pass through, 
thus keeping the floor clean and no opportunity is given to the young chicken s to 
eat anything it should not eat. 

Of particular interest in the plans given is a chicken slatted side with wire 
floor oage, these cages are intended to house ohicxens almost from the day t hey are 
bom until they are ready to go into your flock. 
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A plan and estimate is given of a cement house ; this type of house is very 
useful for a trio or ior testing pens. It will be found in all or most of the house 8 
shown that three sides are open and one side blocked in, this blocked in side should 
face the prevailing wind. 

Another point to remember when planning your poultry farm is to keep your 
houses and runs away from large trees, such trees give shade it is true, but at the 
same time they offer good resting places for crows and other birds. It has been 
ascertained that those poultry keepers who make use of such trees for shade are the 
first to get disease. Crows and birds carry disease. An open piece of land is the 
best. Make your own shade by growing plants or bushes, such as, the lemon, orange 
or other such plants, whose height will not go over your own fencing or wire runs. 
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Cost of oonstettotion of thb poultby houses 
1.—New chicken house 


Quantity 


38 lbs. 

7-6 lbs. 
23.62 sq. ft. 
10 sq. ft. . 



Rs. as. p. j 

1 in. angle iron frame work 10 0 0 per cwt. 

| i 

1 in, x 1/8 in. flat iron . 9 0 0 „ 

1 in. thiok asbestos sheeting . 0 6 0 per sq. | 

ft. 

Wire netting $ in. mesh . . 30 0 0 per roll 

Sundries . • • • • Lump 

Labour. 

Supervision charges . ,, 

Total cost . 

2.—Wooden brooder with heating arrangement 


0*34 0. ft. I (1+4) teak wood 


6 0 0 per c. ft. 


3 .—Portable wooden chicken house 

0*426 c. ft. (1+2+6) Teak wood posts and 

doors.6 0 

67 r. ft. (3+4+6) Deal wood planks . 12 8 

2 sq. ft. Expanded metal, i in. mesh 0 3 

Sundries .... Lump 

Labour.. 

Supervision . . • • M 

Total cost * 


Rs. as. p. 
3 6 0 

0 10 0 

8 14 0 

2 0 0 

18 0 

3 0 0 

0 10 0 
20 0 0 

1 10 0 


62 -6 r. ft. 

Deal wood planks 

12 8 0 per 100 

6 

9 

0 



r. ft. 




2 numbers 

Glasses . a • . . 

Lump 

1 

0 

0 

1 number 

Heating lamp with flue pipe 

» 

2 

0 

0 


Sundries. 

II 

l 

1 

1 

0 


Labour. 

1 

2 

4 

0 


Supervision charges 

»» 

0 

8 

0 


Total cost . j 

1 

l 1. 

id 

0 

0 


6 0 0 per c. ft. 

2 2 0 

12 8 0 per 100 

7 2 0 

r. ft. 


0 3 0 per sq. ft. 

0 6 0 

Lump 

1 2 0 

ft 

2 0 0 

tt 

0 8 0 


13 4 0 
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4. — Portable, brooders without heating arrangement 


Quantity 

"" ) 

Items 

Rate ^ 

Amount 



Rs. AS. P. 

Rs. AS. p. 

229 -0 lbs. 

(1 + 2+34*4) 1 in. angle iron 




frame work 

10 0 0 per cwt. 

20 8 0 

128 lbs. 

1 in. flat bar (5+6 + 7) 

0 4 0 

10 0 0 

4 sq. ft. 

Wire netting for doors 

0 3 0 per s. ft. 

0 12 0 


Sundries ..... 

Lump 

3 4 0 


Labour ..... 

»» 

| 3 0 0 


Supervision charges 


1 8 0 


Total cost . 

i 

39 0 0 


5.—Permanent poultry breeding house 


33-75 c. ft. 

Excavation for posts 

• 

1 

0 

0 por 100 c. ft. 

0 

6 

0 

26-25 c. ft. 

Filling with lime concrete 

for 









posts .... 

. 

25 

0 

0 

»» 

6 

9 

0 

50 c. ft. 

Raising plinth stone in mud 

• 

25 

0 

0 


12 

8 

0 

150 c. ft. 

Filling with murum . 

• 

3 

0 

0 

M 

4 

8 

0 

ISO sq. ft. 

1 in. Shahabad paving with 








cement pointing . 

1J in. ‘ T * iron posts 


24 

0 

0 per 100 sq. ft. 

36 

0 

0 

168 lbs. 


10 

0 

0 

per cwt. 

15 

0 

0 

465-6 lbs. 

1 in. angle iron for frame work . 

10 

0 

0 

»» 

41 

8 

0 

75 sq. ft. 

Expandod metal i in. mesh 

• 

0 

3 

0 

per sq. ft. 

14 

1 

0 

23 Nos. 

Corrugated iron sheets 8 

ft. 









numbers 8 and 6 ft. numbers 








252 sq. ft. 

15 (weight 6 cwt.) 
Corrugatod asbestos sheets 

for 

13 

0 

0 

per cwt. 

65 

0 

0 

roofs . . * 


0 

6 

0 

per sq. ft. 

94 

8 

0 

18 r. ft. 

Corrugatod asbestos ridging 


1 

0 

0 

perr. ft. 

18 

0 

0 

4 Nos. 

Porches and drains . 


Lump 



10 

0 

0 


Sundries .... 


tt 




32 

0 

0 


Labour .... 

, • 

M 




32 

0 

0 


Supervision charges . 


ft 




16 

0 

0 


Total cost . 






898 

0 

0 
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6. — R. 0. concrete tingle testing house 


Quantity 

Items 

Rate 

Amount 



Bs. AS. F. 

Bs. AS. P. 

12*5 c. ft. 

B. C. concrete ljin. broken metal 

18 0 per o.ft. 

18 12 0 

9*8 lbs. 

1 in. angle iron frame 

10 0 0 „ cwt. 

0 14 0 

8 sq.ft. 

Plain sheeting .... 

0 3 0 „ sq.ft. 

, 

18 0 

1 No. 

Perch ..... 

Lump 

8 6 0 


Sundries. 

»! 

2 4 0 


Supervision charges 

II 

1 0 0 


Labour . 

»» 

2 4 0 


Total cost 


30 0 0 


7.—Portable iron brooder with a heating lamp 


13*6 lbs. 

1 in. angle iron for posts, etc. . 

10 0 0 per cwt. 

1 4 0 

4* 12 sq. ft. 

Expanded metal, | in. mesh 

0 3 0 ,, sq. ft. 

0 13 0 

13 r. ft. 

i 

Deal wood planks 

12 8 0 „ 100 i 

1 10 0 



r. ft. 



Sundries. 

Lump 

1 5 0 


Labour . 

” I 

2 8 0 


Supervision charges . 

99 ' 

0 8 0 

■ 

; 

Total cost . 


8 0 0 


NJi .—Without the cost of lamp. 
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8.—Permanent flock house for laying hens 


Quantity 

Items 

Rate 

Amount 




Rs. 

as. 

p. 


Rs. 

AS. 

p. 

51 o. ft. 

Excavation in soil . 

• 

1 

0 

0 

per 100 

0 

8 

0 







o. ft. 




102 o. ft. 

Filling with stone in mud . 

• 

20 

0 

0 

99 

20 

0 

0 

59*5 o. ft. 

Murum filling . 


3 

0 

0 

99 

1 

13 

0 

240 sq. ft. 

1 in. Shahabad paving with lime 








pointing 

* 

25 

0 

0 

per 100 
sq. ft. 

60 

0 

0 


127*11 o. ft. 

Brick masonry in lime 


50 

0 

0 

per 100 
c. ft. 

64 

0 

0 

7 o. ft. 

R. C. concrete posts 


1 

8 

0 

per c.ft. 

10 

8 

0 

20 sq. ft. 

Doors .... 

• 

1 

12 

0 

„ sq.ft. 

35 

0 

0 

13 sq. ft. 

Expanded metal, Jin. mesh 


0 

3 

0 


2 

7 

0 

21 c. ft. 

R. C. C. block for water arrange- 









ments .... 

• 

100 

0 

0 

per 100 
c. ft. 

21 

0 

0 

12 Nos. 

Perches .... 

* 

3 

0 

0 

each 

36 

0 

0 

376*25 sq.ft. 

Q. I. sheets for roof 

. 

30 

0 

0 

per 100 

112 

14 

0 






sq. ft. 




376-26 sq. ft. 

Mangalore tile roof 

• 

32 

0 

0 

99 

120 

6 

0 

23 o. ft. 

Cut teak wood for posts, etc. 

• 

5 

0 

0 

per c.ft 

115 

0 

0 


Sundries 


Lump 




50 

0 

0 


Labour .... 

a 





59 

0 

0 


Supervision oharges . 

* 

99 

■ 




28 

8 

0 


Total cost 

• 




i 

746 

0 

0 


9. — Portable wooden fowl 

crate 





• 375 o. ft. 

Teak wood posts, etc., (1+5) 

. 

4 

0 

0 

per c. ft. 

i i 

6 

0 

70 r. ft. 

Deal wood plank 


12 

8 

0 

per 100 

8 12 

0 






r. ft. 




3 aq. ft. 

Expanded metal, 1J in. mesh 


0 

3 

0 

per. sq. ft. 

i 

0 

9 

0 


Sundries .... 


Lump 



1 

5 

0 


Labour .... 


99 




2 

8 

0 


Supervision charges . 


99 




0 

8 

0 


Total cost 

• 




< 

15 

T 

T 
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Measurements of the poultry houses 
1.—New chicken house 



No. 

j Length 

Breadth 

Depth 

Quantity 

(decim.) 

1 in. x 1 in. x 1/8 in. M. S. angle 






iron posts .... 

2 

2 ft. 6 in. 

1 in. 


4 lbs. 

Ditto ditto ditto . 

2 

*3 ft. 

1 in. 


4-8 „ 

1 in. 1 in. x 1/8 in. M. S. angle 






bottom long .... 

1 in. x 1 in. 1/8 in. M. S. angle 

2 

2 ft. 6 in. 

1 in. 


^ >• 

bottom short 

2 

2 ft. 

1 in. 


32 „ 

1 in. x 1 in. x 1/8 in. M. S. angle 
top Jong .... 

1 in. X 1 in. x 1/8 in. M. S. angle 

2 

1 2 ft. 6 in. 

i 

1 in. 


4 

top short .... 

1 in. x 1 in. x 1/8 in. M. S. angle 

2 

2 ft. 

1 in. 

.. 

3.2 ,, 

door frame .... 

1 in. x 1 in. X 1/8 in. M. S. angle 

1 

9 ft. 

1 in. 

.. 

7.2 

roof for top .... 

3 

2 ft. 6 in. 

1 in. 

.. 

7.6 „ 

Flat iron—1 in. x 1/8 in. 

1 

18 ft. 

1 in. 


7.6 

J in. asbestos sheets for sides 

2 

2 ft. 

2 ft. 


8 sq. ft. 

£ in. asbestos sheets for fi ont 

1 

2 ft. 6 in. 

1 ft. 3 in. 

I 

3.12 sq.ft. 

J in. asbestos sheets for back 

1 

2 ft. 0 in. 

2 ft. 


6 sq. ft. 

J in. asbestos sheets for top 

1 1 

2 ft. 6 in. 

3 ft. 


7.5 sq. ft. 

J in. mesh wire netting • 

2 

2 ft. 6 in. 

2 ft. 


10 sq. ft. 

Sundries, labour, and fitting charges 



Lump 



2. — Wooden brooder with heating arrangement 


Teak wood posts 

4 

2 in. 

2 in. 

lft. 6in 

15 o. ft. 

Deal wood planks for top, back and 




! 


bottom. 

9 

ft. 6ia.' 

6 ia. 

1 in. | 

22 ft. 6 in. r. ft. 

Deal wood planks for sides . 

12 

2 ft. 6 in. 

0 in. 

1 in. j 

30 r. ft. 

Teak wood frame for doors . 

1 

3 in 

J in’ 

12 ft. | 

.187o. ft. 

Two glasses for front door 

2 


Lump 



Hasting lamp with flue pipe 

1 


Lump 
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3.—Portable wooden, chicken house 



Front teak wood posts • • 

2 

2 in. 

2 in. 

2ft. 

3 in. 

Back teak wood posts . . * 

2 

2 in. 

2 in. 

2 ft. 

Bottom and top deal wood planks 

10 

1 in. 

6 in. 

2 ft. 

6 in. 

Sides and top deal wood planks • 

8 

1 in. 

6 in. 

2 ft. 

6 in. 

Front and back deal wood planks 

6 

1 in. 

6 in. 

2 ft. 

Frame work teak wood 

1 

8 in. 

i in. 

10 ft. 

Expanded metal | in. mesh • 

1 

2 ft. 

1 ft. 

* • 


Quantity 

(decim.) 


0.125 e. ft. 
0.12 e. ft. 
25 r. ft. 

20 r. ft. 

12 r. ft. 
0.18 c. ft. 
2 eq. ft. 


4.—Portable brooders without heating arrangement 


1 in. angle iron posts • • 

6 

12 ft. 

2 in. 

73 ft. 


1 in. angle iron sides • . 

8 

24 ft. 

192 ft. 

*• 

1 in. angle iron bottom • . 

1 

2 ft. 

2ft. 

• • 

1 in. angle iron top 

1 

10 ft. 

10 ft. 

• • 

1 in. flat bar sides 

4 

120 ft. 

1 ft. 

•• 

1 in. flat bar top . . 

1 

20 ft. 

2 ft. 

f • 

1 in. flat bar bottom 

1 

20 ft. 

4 ft. 

• • 

Wire netting for doors 

2 

2 ft. 

1 ft. 

• • 

1 


>229*6 lba. 

480 ft.'j 
40 ft. V128 lba. 
80ft. J 
600 rJt 
2 aq. ft. 


5.—Permanent poultry breeding house 


Excavation for posts . 


6 ll ft. 6 in. 1 ft. 6 

2 ft. 

33*75 o. ft. 

l ,n 

6 in. 


8 1 ft. 6 in. 1 ft. 6 im 

1 ft. 

20*25 o. ft. 


6 in. 


6 1 ft. 1 ft. 

1 ft. 

6 o. ft. 

2 16 ft. 1 ft. 

1 ft. 

82 o. ft* 

2 9ft. 1ft. 

1 ft. 

| lOgo. ft. 
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No. Length 



Quantity 

(decim.) 


5.—Permanent poultry br eding house —oontd. 


Filling with murum 

1 in. Shahabad paving with cement 
pointing .... 
1} in.' T * Iron posts . 


1 15 ft. | 10 ft. I 1 ft. f 150 e. ft. 


1 15 ft. 10 ft. 

10 1 ? ft. If in. 

6 7 ft. 1 In. 


1 In- angle Iron for rafter 6 7 ft. 1 In. 

1 in. angle iron for purHftus . . 4 18 ft. 1 ’in. 

1 in. angle iron door frame . • . 2 54 ft. 1 in. 


1 in. angle iron horitohtAl for all 
sides, ..... 


4 100 ft. 1 in. 


Expanded metal f in. merit for sides 2 10 ft. 2 ft. 

Expanded metal for cables . . 2 10 ft x .. 

1-5 ft. 


150 sq. ft. 
1M lbs. 


405*6 lbs. 


00 sq. ft. 
15 sq. ft. 


Corrugated iron sheets for sides 
long. 

Corrugated iron sheets for shaft 
sides. 

Corrugated iron sheets for parti¬ 
tion . 

Asbestos Sheeting for |roof . 

Asbestos sheeting for ridging 

Perches and drains . 


2 8fls. x 

No. 4 

2 Oft. X 

No. 5 

1 Oft. x .. 
No. 5 

1 10 ft. 14 ft. 


1 I 10 ft. 


75 sq. ft. 


NO. 8. 


No. 10. 


No. 5. 

25f sq. ft. 
101. ft. 


Lump 


Back . 


Partition and tap 
1 in. angle iron frame 
Plain sheets. . 


6. — R. O. concrete single testing house 

. 1 | 4*0 ft. 4 ft. *25 

2 4*5 ft. 2 ft. *25 

. 2 2*5 ft. t ft. *25 


2 Oft. 
1 5 ft. 


1*511. 


4*5 o.ft.' 

4*5 e. ft. 1 12*5 

c. ft. 

5*5 s. ft. J 
0*8 lbs. 

7*5 sq*ft» 


Perch. 


Lump 
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Ino. 1 Length 

Breadth i 

Depth Quantity 


■ 


j <4eeim.) 


f . .. fort a We frw trooi a-wtto a farting lamp 


1 in. angle iron posts . 

4 

i *. 

• • 

•• 

8-2 lb*. 

1 in- angle iron for circles 

2 

6 -« ft. 1 

•• 

• • 

10*4 lbs. 

Expanded metal, i in. mesh 

1 

4-5 ft. 

i ft. 

•• 

3*87 sq.ft. 

Expanded metal, } in. mesh 

1 

1 ft. 

i ft. 

•• 

0*76 sq.ft. 

Deal wood planks 

2 

e-5 ft. 

j 

1 in. 

13 r. ft. 


bovm far laying hens 


Excavation in soil loqg walls 

2 

19 ft. 

4 ft- 

1 -ft. 

28-6 s. ft. 

Excavation in soil short walls 

2 

15 ft. 

1ft 

1 ft. 

28-5 e. ft. 

Filling with stone in mud long walls 

2 

19 ft. 

fft. 

2 ft. 

67 c. ft. 

Filling with stone in mod short walls 

2 

15 ft. 

1 ft. 

2 ft. 

46 c. ft. 

1 in. Shahabad paving with lime 






pointing .... 

1 

IS-76 
ft. 

13-75 

ft. 


240 sq. ft. 

Murujn filling .... 

1 

18*76 

ft. 

13-76 

ft. 

U ft. 

59-5 o. ft. 

Brick masoniy ip lime long walls . 

1 

W-76 

ft. 

37 ft. 

6 ft. 

41*8® e. ft. 

Brick masonry in lime front wall 

Deduct one door 3 ft. x 

6 ft. . .16 sq. ft. 

1 

] 

IS *76 
ft. 

37 ft. 

7 ft. 

48*66 c. ft. 

k 

Expanded metal 1 ft. x 

13 ft. . . .13 sq. ft. 

28 sq. ft. 

► 

j 

28 sq. ft.—Total c 

i 

1 

leduotic 

>n 

Brick masonry short walls . 

2 

13*6 ft. 

37 ft. 

6-6 

64*93 c. ft. 

Concrete posts .... 

1 

7 a 

1 ft. 

ft. 

1 ft. 

7 o. ft. 

Door. 

1 

4*5 ft. 

1-5 ft. 

3*5 

20*26 c. ft. 

Expanded metal, i in. mesh 

1 

18 ft. 

i a 

ft. 

13 aq. ft. 

R. C. C. Block for water 

1 

18-75 

ft. 

1*5 ft. 

t fk. 

21*09 Os ft. 


X 
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SELECTED ARTICLE 

A NOTE ON CLOVE CULTIVATION IN SOUTH INDIA* 

BY 

THE ^CURATOR, 

Government Gardens, Ootacamund. 

Botanical origin and distribution.—The dove is known botanically as Eugenia 
caryophyllaia and belongs to the family Myrtaceae to which the myrtle, eucalyptus 
rose-apple and other well-known plants also belong. It is a small conical tree 30-40 
feet tall and it is a very slow grower. It is said to continue prolific up to 76 years 
in favourable localities. 

The dove is said to be indigenous to five small islands in the Moluccas, but it 
has spread through the agency of man to many parts of the tropical world and it 
grows particularly well in the islands of Zanzibar and Pemba which produce the 
greater part of world’s supply. The clove is also grown in the Tinnevelley District 
and on the southern slopes of the Nilgiris of the Madras Presidency on a small scale, 
where it thrives up to 2,600 ft. above sea level 

Cultivation.—The clove prefers a somewhat sandy soil and a well distributed 
annual rainfall of not less than 60 In. The seeds should be collected for sowing as 
soon as mat ure, i.e., when the seed covering becomes soft and purple in colour. They 
should be sown as soon as collected in nursery beds made up of any good garden soil 
to whioh a quantity of sand and leaf mould has been added. Select a site away 
from the roots of trees and dig the ground to a depth of one foot or more. The 
width of the beds Bhould not exceed 4 feet, the length being determined by the 
number of seeds sown. The seed beds should be covered with a pandal to keep off 
the sim’s rays, and the soil kept moist, but not waterlogged. Germination will 
take place in about six weeks, when more light should be given, otherwise the seed¬ 
lings will beoome weak and leggy. The seedlings should be transplanted to planting 
baskets or established in balls of soil and moss when about 6 in. tall and grown on 
for planting out in their permanent quarters the following rainy season. A month 
or two before the planting season, say in April, pits 3 ft. square and 3 ft. deep and 
20 ft. apart should be dug, and if the soil is poor, half filled with the soil removed 
from the pits and the other half made up with tank silt or any available good garden 
soil containing plenty of humus all well mixed together. As soon as the South 
West Monsoon begins, the young seedlings should be planted out in the centre of the 
pits in the baskets or balls of moss without disturbing the roots. On no account 
sh ould the plants be allowed to beoome dry until they are about- 3 feet tall after 
whioh weekly irrigations during the dry season should suffioe. 

•Reprinted from the Planters’ Chronicle, Vol. XXVIII, No. 1 , January 14, 1638. 
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Clove trees may conveniently be frown between fruit trees in already established 
orohards wherever there is sufficient room, as they do not require much lateral space. 
For new orohards nutmegs, doves, mangosteens and loose jacket oranges would 
make a good mixture, with papayas and plantains put out between as a catch crop. 
All these thrive under similar climatic conditions and the water requirements of the 
different species of tree can be regulated by irrigation. Mixed planting, however, 
requires a good deal of judgment and forethought and should not be undertaken 
without expert advice. If doves are to be grown separately a green manure orop 
might with advantage be grown between the trees. This could be out to provide 
a mulch to the trees during the dry season and would also prevent soil erosion on 
steep land during heavy rainB. I suggest Tephrosia Candida or one of the Crotalarias 
as suitable plants for this purpose, or on very steep land Leucana glauca would be a 
useful plant, but the latter requires constant cutting to keep it within bounds. 

The clove tree comes to bearing in from 10 to 15 years from planting and 
attains its full oroping capacity in about 20 years when from 8 to 10 lbs. of dry 
doves per tree may be expeoted. In the Tinnevelly District the yield is estimated 
to be between 1,500 to 2,000 lbs. of dry doves per acre if the trees are planted from 
150 to 200 feet apart, giving from 100 to 150 trees per acre; but this figure is, in my 
opinion, very much over estimated as allowance must be made for a large percentage 
of the trees not producing crops annually. A nearer estimate based on yields obtain¬ 
ed in other parts of the world is 800 to 1,000 lbs. 

The clove of commerce is the unexpanded flower buds and these are gathered 
from the trees when they are dull blood red in colour. Gathering should be done 
in fine weather and the cloves spread thinly on mats in the sun to dry, which takes 
about a week if the weather is dry and longer during dull weather. At nights, or 
if rain ocours, the cloves should be removed to a light airy shed and spread out 
thinly until the weather becomes fine again. In some parts of the world cloves are 
dried over artificial heat and these are said to be a brighter brown and therefore more 
pleasing to the eye than the sun dried ones. The clove loses from 50 to 60 per cent, 
of its weight in drying. 

The price obtained in South Indian baeaars is roughly Be. 1 per lb. for good 
quality cloves. The wholesale prioe in England varies from 8d. to Is. per lb. 

Cost of planting and maintenance.—'The charges for the first ten years are 
estimated to be Rs. 1,500 per acre, but this must neoessarily vary in different districts. 
Thereafter the probable cost of maintenance such as weeding, forking, mulching, 
etc., would be about Rs. 100 per annum. 

CJlove seeds and plants are available at the Agricultural Department Experi¬ 
ment Fruit Station at Burlier in the Nilgiri District, price of the former being Re. 1 
per 100 and the latter annas four per plant or Rs. 15 per 100. Seeds can be supplied 
in September each year. 
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Agricolt oral meteorology: Studies in micrc*cIimatology, Part IL L. A. 

Ramdas, It. J. KaLamkab and K, M. Gadeu. (Ind.J. Agrk. Sci. S, 1.) 

The micro-climatological studies in Part I have been continued here. The paper 
discusses the variations of (a) the dry bulb temperature, (b) the tret bulb temperature, 
(e) the vapour pressure and (d) the percentage humidity at various heights above ground 
in the * open ' and inside a few crops at Poona during the winter of 1939-34 at the 
maximum and minimum temperature epochs. 

44 Maximum ” dry bulb temperatures in tall crops like jowat and sugarcane were 
lower than in the open, the lowering being most pronounced near the ground; inside 
wheat they were higher than in the open. The “ maximum ” wet bulb temperatures 
were higher inside unirrigated crops and lower inside irrigated sugarcane. Water vapour 
in the air decreased with height and was also more inside crops than in the open. 

44 Minimum 99 temperatures inside crops were higher than in the open. The lowest 
temperatures occurred at some distance above the ground: a fact of some importance in 
frost phenomena. There was less water vapour near dry soil than at higher levels; 
this has been discussed elsewhere. 

The values of temperature and humidity in the open were more closely correlated 
with the corresponding values inside crops at the “minimum 99 that at the “maximum” 
temperature epoch. 

Further work is in progress. (Authors' abstract). 


A biochemical study of the starches from old and new grain of different varie¬ 
ties of rice. D. L. Saharrabuddhb and M. M. Kibe. (Ind. J. Agric. 
Set. S, 12.) 

This wee undertaken to ascertain whether there was any varietal difference in the 
appearance and reaction of rice starches and whether during storage rice starch und er go es 
any disintegration. The varieties used in the experiments were Ambemohor, KolanbO, 
Patni, Hahoar and Mahadi. The study included (1) size of starch grains, action of boiling 
with water, action of alkali; (2) digestibility as indicated by hydrolyBis with hydrochloric 
add, diastase and panoreatin; (3) liquifaction of starch and (4) amylohydrolytio enzym® 
in stored and germinating rioe. 

The general conclusions are that the starch in fine rioe used for boiling is more easily 
attacked by boiling with water or by the action of alkali, and more easily hydrolysed by 
hydrochloric acid or diastase than the starch from coarse varieties usuall y used for bread 
making. Similarly old rice is more easily attaoked than new rice by the reagents men¬ 
tioned. These results indicate that during storage the rioe grains undergo a certain 
amount of disintegration making the starch more susceptible to attack by reagents and 
enzymes. The experiments further show that there is an amylohydrolytio enzyme prmnnt 
in stored rice grains which acts, although exceedingly slowly, on the starch of the rioe 
grains, (AuOvort' afataof.) 

( Ml ) 
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The mechanical analysis of lateritic toils: 3* A new method wing alkaline v 
permanganate for oxidation of organic matter# Jogbndra Nath Chax* 
baborty. (Ini. J. Agric. Sci. 5, 41.) 

Instead of hydrogen peroxide or sodium hypobromite, potassium permanganate in 
presence of sodium hydroxide was used for removal of organic matter in course 
of mechanical analysis of Indian lateritic soils. 20 grms. of soils were heated 
with 5 c. c. of normal sodium hydroxide and 50 o, o. of normal potassium 
permanganate. Fresh additions of normal potassium permanganate were made 
until the permanganate colour persisted for about half an hour. The mixture 
was cooled, acidified with hydrochloric acid and filtered by decantation. The precipitated 
manganese dioxide incorporated with the soil was removed by 25 per cent solution of 
sodium bisulphite in presence of about N/ 2*5 hydrochloric acid . The soil was filtered 
and washed with 10 per cent sodium acetate solution just acidified with hydrochloric 
acid, until free from manganese and sulphate. The excess of sodium acetate was washed 
with a little water. The soil was shaken with 8 c. c. normal sodium hydroxide for 6 hours 
made up to 2 litres and subjected to pipette sampling. Results for clay, clay -f silt 
and loss on solution obtained by this method were comparable to those by the Interna* 
tional-Soda method. This method was shown to have dispersed completely lateritic 
soils in which large quantities of calcium carbonate and calcium sulphate were added. 
Alkaline permanganate method takes much shorter time for oxidation of organic matter 
than those requiring the use of either hydrogen peroxide or sodium hypobromite and i* 
free from the disadvantages associated with the latter. ( Authors' abstract ). 


Slinking smnt (bunt) of wheat with special reference to Tilletia indica Mitra 
M. Mitba. (Ini. J . Agric . Bex . 5, SI ) 

Bunt on wheat in India is caused by three species of Tilletia , T. caries, T . foetens 
a nd T. indica. It is confined to the north-western parts of the country and does a good 
deal of damage. T. caries and T. foetens are restricted to the cooler regions while T. indica 
is confined to the plains. All the three species possess a stinking smell. T. indica 
can very ea &ily be distinguished from other species by its partial attack on the grain 
and also by the black spore mass. In the other two species the whole of the grain except- 
ing the seed-coat is destroyed and the spores are dusty olive brown or rust coloured in 
mass. Spores of T. indica are much larger than those of T. caries to which it is closely 
allied, and it appears that there are at least two physiologio forms of T. indica. The 
biometric analysis of data of spore measu rements shows that this method can be employes 
to determine physiologic forms though it is not enough to identify the different species 
It has also been shown by a series of experiments oarried out at Karnal and Pusa that 
infection with T. indica does not take place in Pusa whereas wheat at Karnal suffers 
pom this disease almost every year. The failure of infection seems to be due to unfavour* 
able olimatio conditions at Pusa. 

The measures of control that have been tried show that the percentage of infection 
can be reduced by treatment with fungioides like uspulun (universal), copper carbonat 6 * 
ceree&n and formalin but none of them can check the disease altogether. It seems that 
the fungicides cannot reach the spores which are well protected in mildly attacked grains 
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by the pericarp. It is supposed that hot water treatment may be a possible method to 
fcheck the disease to a greater extent and as loose smut is also very common, on wheat 
one treatment may control both the diseases. Further, there is an indication that as 
in other bunts infection may take place from infected soil and so rotation of crops is 
advisable. It would be better if from time to time Karnal seed is renewed with seed 
from Fusa which is free from both bunt and smut. (Authors' abstract ), 


The relation of some plant characters to yield in sorghum. <*■ N. Ranga- 
swami Ayyanoab, M. A, Sankara Ayyar, P. V. Habihaean, and 
D. S. Rajabhooshanam. (Ind. J. Agric. Sci. 5,75.) 

The correlation between grain yield per plant and eight other plant characters 
(excluding durationfhavo been determined in two irrigated and three rain-fed Coimbatore 
varieties of sorghum. 

The diameter of peduncle, weight, length and thickness of ear-head, and straw weight 
have given high positive correlation values. These characters can be used as reliable 
indices in selecting for high yield. 

The weight of 100 grains has given high correlation values in the irrigated varieties 
while in the three dry varieties it was low. 

The length of peduncle is either not correlated or is negatively correlated With 
yield. 

Tn the two irrigated variet ies studied the duration was found to be negatively corre¬ 
lated with yield. 

Partial and multiple correlations were also calculated. The total grain yield of a 
plant can be predicted very closely, when the diameter of peduncle, length and thickness 
of ear-hoad, and the weight of 100 grains are all known. (Authors' abstract). 
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THE DEVELOPMENT OF COTTON CULTIVATION IN CENTRAL 

PROVINCES 

The Publicity Officer, Indian Central Cotton Committee, writes:— 

The progressive expansion of the area under Verum ootton in the Central Pro* 
vinces and the practical achievements of research into a number of problems vitally 
affecting the cotton industry, financed by the Indian Central Cotton Committee, 
are some of the interesting facts recorded in the Annual Report of the Department 
of Agriculture, Central Provinces, for the year ending 31st- March 1934. 

Botanical research on cotton 

Research on cotton with financial aid from the Indian Central Cotton Com¬ 
mittee under the Botanical Scheme, renewed for another 5 years, was mostly con¬ 
cerned with the testing and multiplication of the two new strains—late Verum and 
V-434. The latter proved the most conspicuously successful under the most diver¬ 
gent conditions of soil and climate by virtue of its wilt-resistance, drought-resistance, 
prolific flowering capacity, quickness in forming buds and setting fruit, excellent 
lint characters and good ginning percentage. It has been specially selected for 
areas of short duration rainfall and seed sufficient to cover 2,000 acres has been 
obtained. In view of large demands for late Verum seed as a result of experiments, 
which have been in keeping with those of previous years, it was decided to multiply 
this strain as much as possible and seed for 16,000 acres is now available. New 
selections have been obtained by work on Bani E-B-31 and Bani 306, and high- 
yielding strains have been isolated from the white-linted types of Chanda 
jari . 

The purification of O . indicum and 0. cernaum crosses which have shown 
great wilt-resistance is in hand and those which show uniformity of lint and good 
ginning percentage will be retained. Hybridization work consisted in the making of 
new crosses including E-B-31 x Bishnoor, Roseum Bishnoor, Verum X Roseum 
and Malvensis x Roseum. 

Marketing of Verum ootton 

The marketing of Verum cotton which was subsidized by the Indian Central 
Cotton Committee has been in operation and has definitely grown into a normal 
feature of the ootton policy in the Central Provinces. “ This scheme *\ says 
Resolution of the Central Provinces Government, reviewing the Director of Agri¬ 
culture’s Report, “ has oertainly passed the experimental stage and its success and 
possibilities have been demonstrated beyond doubt.” 

The season which promised well in the beginning but proved disastrous, parti¬ 
cularly to the Verum cotton crop in Nagpur, Wardha and Yeotmal districts, falsi¬ 
fied expectations, for at least 7,000 bales were expected to be dealt with in the pools 
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and the bales actually sold were 5,087, 73 per cent of the output being provided by 
Buldana and Nimar districts. Verum cotton sold through these pools fetched a 
prioe equivalent to Rs. 226*04 per khandi f. o. r. Bombay basis. The average figure 
for Oomras was Rs.170‘3 and the premium of nearly Rs. 56 per khandi over Oomras 
fetched by Verum is almost identical with that of last year. The scheme for market¬ 
ing Verum cotton has thus put into the pockets of those who participated in it an 
additional income of Rs. 1J lakhs. 

Extension oe Verum cotton 

Very promising results have been obtained from the tests made on Government 
Farms and by private individuals by growing, on a field scale, new strains of Verum 
cotton which it is hoped, will eventually replace Verum 262. The cultivation of 
4 roseum * has had an added stimulus on account of the susceptibility of Verum 262 
to unseasonal weather, but the prospects, on the balance, seem to be in favour of the 
new strains of Verum. This will have the effect of turning the main Oomras tract 
of India into a medium staple producing area. Verum has also continued to make 
headway in the Nimar district and 1,472 bales were sold through the marketing 
pool. 

An investigation into the cost of growing cotton in the Central Provinces and 
its rotation crops has been started and is well under way through financial aid from 
the Indian Central Cotton Committee. The Committee has, during the year, spent 
an aggregate sum of Rs. 56,783-8-3 on its various schemes in the Central Provinces. 
In addition, two new schemes, entailing an annual expenditure of Rs. 30,862, have 
been placed on foot, viz., an Entomological Scheme designed to find out the incidence 
of, and the damage done by, the Pink and Spotted Boll Worms in the Central Pro¬ 
vinces and Berar and a scheme for the extension of Verum cotton in the Province. 
The all-round progress thus recorded is a gratifying reflection on the endeavours to 
improve cotton cultivation in the Central Provinces and owes a great deal to the 
“ initiative, vigour and enthusiasm ” for which the Resolution of the Central Pro¬ 
vinces Government on the Report of the Agricultural Department, rightly praises 
the present Director and his predecessor. 

♦ 

THE KATAMORPHISM OF IGNEOUS ROCKS UNDER HUMID 
TROPICAL CONDITIONS* 

Sir John Burchmore Harrison, late Direotor of the Department of Science and 
Agriculture in British Guiana, died in 1926, leaving behind him the unrevised manu. 
script of what was perhaps his greatest work. Throughout the 37 years ho spent in 

♦ By the Late Professor Sir John Burchmore Harrison, Kt., C.M.G., M.A., F.I.C., 
F.C.S., F.G.S., F.G.S.A., etc. (Late Director of Science and Agriculture, Government 
Analyst and Geologist, British Guiana), with a Foreword by Sir E. J. Russel and a Preface 
by Professor F. Hardy. Published by the Imperial Bureau of Soil Science, 
Rotham*ted. Experimental Station, Harpenden. Price 5s. 

L 2 
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British Guiana he interested himself in the study of the processes of tropical weather, 
ing to which he directed his great powers of observation and analysis. He incorporat¬ 
ed the results and conclusion of his life’s work on the subject in a manuscript which 
was discovered by Mr. R. R. Follett Smith of the British Guiana Department of 
Agriculture in 1930, and forwarded to the Soil Bureau by Professor F. Hardy, of the 
Imperial College of Tropical Agriculture. The Bureau does not undertake the publi. 
cation of original research work, but in this instanoe it has been privileged to do so 
on behalf of Demerara Proprietors, Ltd., and the British Association for the Advance¬ 
ment of Science, who have generously contributed the necessary funds. The labo¬ 
rious and difficult task of revising the manuscript after the death of its author has 
been carried out by Professor Hardy. The scientific world owes a debt of gratitude 
to the contributing bodies and to Professor Hardy for securing the publication of a 
work of unique value which could never have been printed without their assistance. 
It is doubtful whether such a detailed and far-reaching study of tropical soil-forming 
processes, in particular of lateritisation, has ever been made before, and (under 
present-day conditions) it is most unlikely that the opportunity and ability to repeat 
Harrison’s work will again occur together. It may truthfully be said that it scarcely 
needs repetition, but it will serve as a sure foundation to further researches on a 
problem of increasing scientific and economic importance. The monograph should 
become a standard work of reference to all students of tropical geology and soils. 
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PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, 
MEETINGS AND CONFERENCES, ETC. 


The names of the following recipients of New Year Honours will be of interest 
to the Agricultural and Veterinary Departments in India :— 

C.T.E. . . . MrJMuhammad^Saleh'Akbar Hydabi, I.C.S., Deputy 

Secretary to the Government of India in the Depart¬ 
ment of Education, Health and Lands. 

M.B.E. . . . Me. Henry Henning Lincoln of the Imperial Sec. 

retariat Service, Assistant Secretary to the Govern¬ 
ment of India in the Department of Education, 
Health and Lands. 


Rai Bahadur 
Rao Bahadur 

Khan Sahib . 

Rai Sahib 
Rai Sahib . 

Ahmudan-gaung-Tazeik- 

ya-Min. 


Rai Sahib Malik Charan Das, Secretary, Imperial 
Council of Agricultural Research. 

Mb. Giyarpuram Nadathur Rangaswami Ayyangar, 
B.A., I.A.S., Millets Specialist, Agricultural Research 
Institute, Coimbatore, Madras Presidency. 

Maulvi Muhammad Abdullah, Provincial Veterinary 
Service, Punjab. 

Mb. Nirmal Chandra Basu, Assistant Fibre Expert* 
Bengal. 

Babu Manohar Lal, Personal Assistant to the Direc¬ 
tor of Agriculture, and Secretary, Board of Agri¬ 
culture, United Provinces. 

U Pe Than, Deputy Director of Veterinary Services, 
Northern Circle, Mandalay, Burma. 


Diwan Bahadur Sir T. Vijayaraghavacharya, K.B.E., on return from leave* 
resumed charge of the office of the Vice-Chairman, Imperial Council of Agricultural 
Research on the forenoon of the 21st December 1934. 


Under Rule 1(42) of the Rules and Regulations of the Imperial Council of Agri¬ 
cultural Research, the Inter-University Board, India, have elected Professor C. N. 
Vakil, M.A., M.So. (Econ.) (Lond.), F.S.S., University Professor of Economics, 
Bombay University, Bombay, as their representative on the Imperial Council of 
Agricultural Research, with effect from the 16th November 1934, in the vacancy 
caused by the relinquishment under the provision of Rule 5(3) of the said Rules and 
Regulations, of his seat on the Council by Dr. J. C. Ghosh, D.So., Head of the 
Department of Chemistry, Dacca University, 
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His Excellenoy the Governor-General in Counoil has been pleased, under the pro¬ 
visions contained in Rules I and 43 of the Rules and Regulations of the Imperial 
Council of Agricultural Research, to appoint the Director of Agriculture and 
Fisheries, Travanoorb, as a member of the Imperial Council of Agricultural 
Research and also as a member of its Advisory Board. 


His Excellency the Governor-General in Council has been pleased, under the pro» 
visions contained in Rules I and 22 of the Rules and Regulations of the Imperial 
Council of Agricultural Research, to appoint the Diwan of Travancore as a 
member of the Imperial Council of Agricultural Research and also as a member of 
its Governing Body. 


The Governor-General in Council has been pleased to appoint Mr. A. K. Ybgna 
Narayana Iyer, Director of Agriculture, Mysore State, to be a member of the 
Indian Central Cotton Committee, vice Dr. L. C. Coleman resigned. 


In consequence of the vacancy caused by the resignation of Mr. F. G. Travers, 
the Karachi Chamber of Commerce have nominated Mr. G. C. R. Coleridge to be 
a member of the Indian Central Cotton Committee, Bombay. 


In consequence of the vacancy caused by the resignation of Khan Bahadur 
Maulvi Mohammad Obaidur Rahman Khan, the Government of the United 
Provinces has nominated Khan Bahadur Shah Nazar Hussain to be a member of 
the Indian Central Cotton Committee, to represent the cotton-growing industry 
in that Province. 


The Governor-General in Council has been pleased on the recommendation of 
the Government of Bihar and Orissa, to nominate Mr. J. L. Merriman, I.C.S., 
to be a member of the Indian Lao Cess Committee with effect from the 7th December 
1934 to represent the interests of the lac cultivators in Bihar and Orissa, vice Mr* 
H. E. HoRsyiELp, LC.S., resigned. 


V 
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Rai Sahib Tkj Bahn Bahl, B.A., Superintendent, Imperial Counoil of Agricultural 
Research Department, has been granted extension of extraordinary leave for ak 
months, with effect from the 17th November 1984. 


Mr. L. D. Galloway, M.A., who landed in Bombay on the 13th December 1934, 
has been appointed Imperial Mycologist, Imperial Institute of Agricultural 
Research, in General Central Service, Class I, and assumod charge of his duties at 
Pusa on the 17th December 1934. 


Mr. P. V. Isaac, M.So., T.A.S., Second Entomologist (Dipterist), Imperial Insti¬ 
tute of Agricultural Research, Pusa, has been granted leave on average pay for 8 
months and in continuation, leave on half average pay for 2 months from the 2nd 
January 1935. with permission to prefix to the leave the Christmas and the New 
Year Holidays from 23rd December 1934 to 1st January 1935, 


The services of Mr. W. Taylob, D.V.H., M.R.C.V.S., I.V.S., Officiating 
Director, Imperial Institute of Veterinary Research, Muktesar, have been placed 
at the disposal of the Government of the Punjab with effect from the 25th October 
1934. 


Mr. Riazul Hashan, M.R.C.V.S., Assistant to the Professor of Pathology, 
Punjab Veterinary College, Lahore, has been appointed Deputy Director, Imperial 
Veterinary Serum Institute, Izatnagar, with effect from the 5th November 1934. 


Madras 

Mr. C. V. Ramaswami Ayyab, Assistant, First grade, Chemistay Section, has been 
appointed to the Madras Agricultural Service in the post of Assistant Agricultural 
Chemist sanctioned for Soil Survey in the Tungabhadra Project area. 


Dr. S. Kasinatha Ayyab, Assistant, Second grade, Chemistry Section, has been 
appointed to the Madras Agricultural Service as Assistant Agricultural Chemist, 
with. effect from the date of taking charge in the vacancy consequent on the 
appointment of Mr. P. Venkataramayya as Officiating Agricultural' Chemist . 

¥ 
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Mr. T. R. Narayana Ayyab, B.So. (Ag.), Upper Subordinate, fifth grade and 
Assistan t in Millets, has been appointed to hold the temporary post of Physiological 
Botanist created for work in connexion with the Madras Physiological Scheme. 
The appointment will take effect from the date the officer concerned takes charge 
of his duties. 


Mr. A. K. Mitra, M.R.O.Y.S., Lecturer in Pharmacology, Madras Veterinary 
College, has been appointed to be acting Lecturer in Pathology and Bacteriology. 
Madras Veterinary College, with effect from 22nd October 1934 until further orders. 


Mr. M. Sundaranathan, Assistant Lecturer, Madras Veterinary College and 
probationer in the Madras Veterinary Subordinate Service, has been appointed to 
be ac ting Lecturer in Pharmacology, Madras Veterinary College, vice Mr. A. K. Mitra 
placed on other duty. 


Mr. C. Venkateatnam Chetti, on return from leave, has been appointed to be 
District Veterinary Offioer, Bezwada. 


Mr. N. Muniappa Pilt , at , Acting District Veterinary Offioer, Bezwada, on relief 
has been appointed to be acting District Veterinary Officer, Vellore, reverting Mr. 
M. Ponnayya to his permanent post in the Madras Veterinary Subordinate 
Service. 


Bombay 

Mr. W. J. Jenkins, M.A., B.So. (Edin.), Chief Agricultural Offioer in Sind, 
has been granted leave on average pay for 4 months followed by leave on half average 
pay for 3 months and 13 days with effect from 14th Maroh 1933 or the subsequent 
date of relief. 


Mr. G. M. Hotohand, Head Clerk in the Office of the Chief Agr icultural Officer 
in Sind, has been appointed to act as Assistant to the Chief Agricultural P ff W* in 
Sind, vice Khan Bahadur Gul Muhammad Abdur Rahman, with effect from the 
10th September 1934. 
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Mr. C. B. Patel, Cotton Superintendent, Surat, has been granted leave on aver¬ 
age pay for S months with effect from the 17th December 1984 or the subsequent 
date of relief. 


Mr. G. P. Pathak, has been appointed to act as Cotton Superintendent, Surat, 
vice Mr. C. S. Patel proceeding on leave. 


Mr. J after ah An sabi has been appointed to be Divisional Superintendent of 
Agriculture in Sind with effect from the 1st November 1934. 


Mr. V. R. Phadkb, G.B.V.C., J. P., Principal, Bombay Veterinary College, has 
been granted leave on average pay for four months with effect from the 24th Novem¬ 
ber 1934 or the subsequent date of relief. 


Mr. M. Mohey Deen, M.R.C.V.S., Professor, Bombay Veterinary College, has 
been appointed to act as Principal, Bombay Veterinary College, vice Mr. V. R. Phadke 
proceeded on leave. 


Mr. Y. N. Mara the, Deputy Director of Veterinary Services, Bombay Presi¬ 
dency, has been granted leave on average pay for four months with effect from 3rd 
December 1934. 


Mir. V. N. Kulkabni has been appointed to officiate as Deputy Direotor of 
Veterinary Services, Bombay Presidency, vice Mr. Y. N. Marathe proceeded on leave. 


Bengal 

Mr. A. R. Mat . tk , M.A., B.Sc. (Edin.), Deputy Director of Agriculture, Northern 
Circle, has been allowed leave for one month and ten days, viz., leave on averhge pay 
for one month and leave on half avenge pay for the remaining period, in 
extension of the leave already granted to him. 
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Khan Sahib Saiyid Sultan Ahmad, G.B.V.O., Vice-Principal, Bengal Veterinary 
College, has been allowed leave from the 12th November 1934 or any subsequent 
date on which he may proceed on leave up to 28th February 1935, viz., leave on aver* 
age pay for twenty-three days, and leave on half average pay for the remaining 
period. 


United Province) 

Mr. Sttbjtt Sabah Rot, L.Ag., has been confirmed as Principal of the Gorakhpur 
Agricultural School, with effect from the 12th September 1934. 


Mr. Udai Bhan Singh, M.So., Imperial Institute of Agricultural Research, Pusa 
has been appointed as Mycologist at the Government Orchards, Chaubattia, with 
effect from the 10th July 1934. 


Punjab 

On return from leave Mr. H. R. Stewart, F.R.C.So. 1., D.I.C., N.D.D., I.A.Si, 
resumed charge of the office of Director of Agriculture, Punjab, Lahore, with effeot 
from the 6th October 1934, relieving Khan Bahadur Maulvi Fateh-ud-Din, I.A.S., 
who reverted to his substantive appointment of Deputy Director of Agriculture, 
Jullundur. 


Khan Bahadur M. Fateh-tjd-Din, B.A., I.A.S., Deputy Director of Agriculture, 
has been posted to Jullundur with effect from the 10th Ootober 1934, relieving 
Mr. Charan Singh. 


Mr. Charan Singh, Extra Assistant Director of Agriculture, has been potted to 
-Hand, with effect from the 19th Ootober 1934, relieving Mr. Tebl Bam, who reverted 
to his substantive appointment of Agricultural Assistant, ' A’ Class, Multan. 
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Sardar Sahib Sardar Khakak Sptqh, M.A., I.A.S., Deputy Director of Agricul¬ 
ture, Montgomery, has been granted leave on average pay for three months and 
seventeen days and in continuation, leave on half average pay for one year, ten 
months and 12 days, with effect from the 25th September 1934 preparatory to retire¬ 
ment. 


Khan Sahib Aqha Yttsaf Ali Khan, Extra Assistant Director of Agriculture, 
Multan, has been placed incharge of the duties of Deputy Direotorof Agriculture, 
Montgomery, with effect from the 25th September 1934 in a temporary post created 
for the purpose and relieving Sardar Sahib S. Kharak Singh, granted leave. 


Mr. Harbans Singh, B.So. (Agri.) (Pb.), Agricultural Assistant, 'A’ Glass, 
Botanical Seotion, Punjab Agricultural College, Lyallpur, has been appointed Sugar¬ 
cane Specialist (temporary), Lyallpur, with effect from the 10th November 1934 
in a temporary post orested for the Sugarcane Research Scheme and on probation 
for one year. 


Mr. Khan A. Rahman, B.So. (Edin.), Assistant Professor of Entomology, Punjab 
Agricultural College, Lyallpur, has been granted combined leave for two years out¬ 
ride India, Ceylon, Nepal or Aden with effect from the 20th September 1934. 

Leave on average pay for nineteen days from the 20th September 1934 to 8th 
October 1934. 

Study leave on half average pay for one year from 9th Ootober 1934 to 8th 
Ootober 1936. 

Leave on average pay for seven months and eleven days, from 9th Ootober 1935 
to 19th May 1936. 

Leave on half average pay for four months from 20th May 1936 to 19th September 
1936. 


Mr. Kbjshan Gopal B hand am, Officiating Agricultural Assistant, 1 A Class, 
Entomological Seotion, Punjab Agricultural College, Lyallpur, has been appointed 
' Officiating Assistant Professor of Entomology, Punjab Agricultural College, Lyall¬ 
pur, op probation for six months with effect from the 1st Ootober 1934, Dies' 
Mr. Khan A. Rahman granted leave. 
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On return from leave Mr. Lal Singh, B.So. (Hons.), M.8o. (Calif.), resumed charge 
of the post of Fruit Specialist, Lyallpur, on the 10th October 1934, relieving Mr. Bal 
aingh who assumed charge of the temporary post of Assistant Fruit Specialist 
Lyallpur. 


Mr. Ishwab Pas Mohbndba (Extra Assistant Conservator of Forests), on special 
duty under Financial Commissioner, Development, as Marketing Officer, has been 
appointed Marketing Officer, Lahore, with effect from the 29th June 1934 in a tem¬ 
porary post created for six months under the Director of Agriculture, Punjab. 


Mr. Riaz-ul-Hassan, G.P.V.C., M.R.C.V.S, P.V.S., Assistant to the Professor 
of Pathology, Punjab Veterinary College, Lahore, has been appointed to perform 
the duties of the post of Professor of Medicine, Punjab Veterinary College, Lahore, 
with effect from the 17th September 1934, vice Mr. T. J. Egan, I.V.S., Offg. 
Professor of Medicine, Punjab Veterinary College, appointed as Director, Civil 
Veterinary Department, United Provinces. 


Mr. Abdul Qayum Khan, L.V.P., Veterinary Assistant Surgeon, incharge 
Veterinary Hospital, Sheikhupura, has been appointed Offg. Assistant to the Profes¬ 
sor of Pathology, Punjab Veterinary College, Lahore, with effect from the 23rd 
October 1934 vice Mr. Riaz-ul-Hassan appointed to carry on the duties of the post of 
Professor of Medicine, Punjab Veterinary College, Lahore. 


On reversion from the Imperial Institute of Veterinary Research, Muktesar 
(U. P.), where he had been deputed to officiate as Direotor, Mr. W. Taylob, 
M.R.C.V.S., D.V.H..I.V.S., resumed charge of his appointment a a Principal, Punjab 
Veterinary College, Lahore, on the 1st November 1934, relieving Capt. U. W. F. 
Walked, M.C., M.R.C.V.S., I.V.S., who reverted to his substantive appointment as 
Professor of Surgery, Punjab Veterinary College, with effect from the same date. 


On relief by Mr. W. Taylor, from the 1st November 1934, Mr. Riaz-ul-Hassan, 
M.R.C.V.S., P.V.S., Officer incharge of the duties of the post of Professor of Medicine, 
Punjab Veterinary College, proceeded to Izatnagar to join his new appointment 
as'Deputy Direotor, Imperial Veterinary Serum Institute. 

V 
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On return from leave granted to him Mr. W. S. Bead, Assistant Superintendent 
(Fodder), Government Cattle Farm, has been reposted to Hiaaar with effect from the 
7th November 1934, relieving Mr. Mohammad Jan, P.V.S. The unexpired portion 
of his leave has been cancelled. 


Mr. Mohammad Jam, P.V.S., Offg. Assistant Superintendent (Fodder), Govern¬ 
ment Cattle Farm, Hissar, has been appointed Deputy Superintendent (Stock), 
Government Cattle Farm, Hissar, with effect from the 7th November 1934, relieving 
Mr. Bam Lai Kaur, M.B.C.V.S., who reverts to his non-gazetted appointment of 
Veterinary Assistant Surgeon, Government Cattle Farm, Hissar. 


Mr. Toba Baz Khan, P.V.S., Deputy Superintendent, Civil Veterinary Depart¬ 
ment, Ambala, has been transferred to Lahore with effect from the 13th November 
1934, relieving Khan Sahib Kh. Ghulam Hassan, P.V.S., Offg. Superintendent, 
Civil Veterinary Department, Lahore and Jullundur divisions, Ferozepore, of 
additionl charge. 


Mb. Mohammad Shabit Khan, B.A., Demonstrator, Anatomy Seotdon, Punjab 
Veterinary College, Lahore, has been appointed Officiating Deputy Superintendent, 
Civil Veterinary Department, Ambala, with effect from the 5th November 1934 ; 
relieving Mr. Tora Baz Khan, P.V.S., transferred. 


Burma 

On return from leave, Mr. H. F. Robbbtson, B.Sc., I.A.S., has been reposted 
as Deputy Director of Agriculture, Myingyan Circle, in place of U Saw Tun, B.A.3., 
Class II, who will remain as Assistant Director of Agriculture, Myingyan Circle. 

V. Saw Hla U, G.B.vA, Veterinary Superintendent, has been granted extension 
of leave on average pay (on medical certificate) for two months in continuation of 
the leave granted to him. 


V 
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Bihar and Orissa 

Lt.-Col. C. A. MaoLean, M.B.E., M.C., M.A., B.So., I.A.S., Deputy Director of 
Agriculture, has been promoted to the selection grade in the Indian Agricultural 
Service, with effect from the 1st August 1934, vice, Mb. D. R. Sethi, confirmed as 
Director of Agriculture, Bihar and Orissa. 


The term of appointment of Mr. Muhammad Ismail Malik, B.So., M.R.C.V.S., 
Special Officer in the Civil Veterinary Department, which was extended up to the 
30th November 1934, has further been extended for one year, with effect from 
the 1st December 1934. 


Assam 

Mb. J. N. Chakbavabty, B.A., Offg. Director of Agriculture, Assam, has been 
promoted to the selection grade in the Indian Agricultural Service, and appointed 
as Director of Agriculture, Assam, in Class I of the Assam Agricultural Service, with 
effeot from the 16th May 1934. 
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A SUMMARY OF THE PERFORMANCES OF SOME IMPOR- 
TANT COIMBATORE SUGARCANE SEEDLINGS IN 
BIHAR AND ORISSA 

BY 

D. R. SETHI, I.A.S., 

AND 

K. L. KHANNA, B.So. (Aobi.), 

Sugarcane Specialist , Bihar and Orissa 

For a number of years the departmental farms in Bihar and Orissa have been 
testing # Coimbatore sugarcane seedlings supplied year after year by the Imperial 
Sugarcane Expert. Stock has now been taken of their performance under varied 
soil and climatic conditions prevailing in the province The collection of data has 
been done mainly by Mr. K. L. Khanna, Sugarcane Specialist, Bihar and Orissa, 
The thanks of the Department are due to the Imperial Council of Agricultural 
Research whose generous grant made possible the appointment of the Bihar and 
Orissa Sugarcane Specialist without whose assistance it would have been difficult 
to review the past work. The data now offered will prove of considerable benefit 
to us in our future sugarcane research work. It is hoped that these summaries 
will be of use to the supplying station in its future breeding programmes and to other 
sugarcane research stations in Northern India in their work of evaluating cane type# 
in relation to environment. 

Co. 205 (Vellai $ x S. spontaneum <J) 

Germination slow but sure; cane-bud possessing very high viability; stud 
average to good, depending upon soils of light or heavy texture ; habit erect, caneq 
generally upright, slightly curved and crawling under marsh or water-logged 
conditions; owing to conservative growth stands admirably through hot weather, 
maintaining narrow, dark—green, medium-abundant foliage; tillers strongly in 
heavy soils; responds quickly to rains and grows very fast in steamy weather; 
keeps erect during and after rains; borer trouble slight, yellowing occasional in 
ns m patches said ill-drained plots, mosaic in young age pronounced. 
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Thin cane with generally upright habit; hard rind, fibre 17 *8 per oent., pith 
pronounoed in dry years, cavity late in the season; joints 5*16 in., girth 2*26 in., 
splitting badly and in almost every joint; shooting rare; rooting under water¬ 
logged conditions quite pronounced; stands remarkably through cold weather 
resisting frost, ripening about March, maintaining maximum purity level during 
March, rapidly deteriorating against hot winds. 


Month 

Extraction 

Brix 

Sucrose 

Purity 

Sugar 
per cent 
on cane 

November 

64-27 

14*73 

10*69 

72-6 

8-61 

January * 

65*64 

15*20 

12-18 

80-0 

9-81 

March 

67-20 

17-16 

14-83 

| 

86*4 

11-62 

April 

64-10 

19-20 

16-00 

83*3 ; 

) 

12-80 


Boot-system strong, adaptive and deep penetrating, capable of utilizing both 
upper and lower surfaces equally well, thickly branched at ends. 


A specialcondition cane ; thin ; high-fibred, strong grower; agriculturally good 
chemically mediocre; not acceptable to mills owing to difficulties of milling and 
low rendement; has proved particularly valuable for the flooded and the salinA 
tracts. 


CO. 210 (P. 0. J. 213 GENERAL COLLECTION) 

* •’ Germination fair and quiok, bud losing viability after a short time in a high 
soil-moisture environment; stand good in comparatively light types of Boil; habit 
generally erect, canes occasionally bending towards top; stands through hot weathef 
quite well, maintaining medium-broad, light-green, medium-abundant foliage; 
tillers strongly, responds to rains or any other favourable circumstance quickly, 
has been observed in certain years to grow very fast adding as much as 27 inches 
in a fortnight to its growing stalk; usually upright, occasionally falling about in 
patches during rains; shoot borer bad, top-rot pronounoed in wet years, yellowing 
ai glit. to occasional under heavy land conditions; tolerates oertain amount of uaar, 
susceptible to red-rot and to mosaio in earlier stages. 

v Medium cane with straight habit, medium-hard rind, fibre 15*2 per cent., 
pith and cavity pronounoed at maturity; joint 6*28 in., girth 2*95 in.; splitting 
tire, shooting near top in diseased stalks very pronounoed; rooting not conspicuous; 
does very well through odd weather, maintains green top and does not flower; 
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ripens about February when it gives maximum sugar, deteriorates considerably in 
April. 


Month 

Extraction 

i 

| Bnx 

1 1 

Sucrose 

l 

Purity 

1 

Sugar 
per cent 
on cahe 

November. 

65-30 

I 

! 11*70 

8*84 

75*5 

7*60 

January . 

63*48 

14*37 

11*75 

1 81*8 

9*68 

March 

67*10 

i 17*54 

15*25 

i 87*0 

12*93 

April 

60*60 | 

17*50 

14*68 

83*0 

12*36 

May 

56*40 

i 

18*12 

14*13 

78*0 

11*40 


Boot-system strong and penetrating but suffering under badly-aerated * en¬ 
viron \ 


A medium cane for light lands, does quite well in years of short rainfall and 
is an exoollent ratooner; has not suited heavy lands and laterite soils in the pro¬ 
vince ; chemically a mediocre. 

Co. 213 (P. 0. J. 213 $ x Kansar <*) 

Germination fair and quick, bud keeping viable for a considerable time under 
North Bihar conditions ; stands fair to good in light to heavy soils ; owing to spread¬ 
ing habit of almost covering the ground in earlier stages, manages to get through 
dry weather remarkably, maintaining medium-broad, green and abundant foliage; 
tillers strongly, maximum number of tillers being thrown out in a drier summer 
rather than in a milder one; responds to rains and other favourable cincum stanoee 
fast enough to reap the fullest benefit but suffers if rainfall is not right up to the 
average and well distributed, keeps beautifully erect during and after rains; of 
late years trouble from shoot and root borer has become very acute; yellowing 
frequent in areas with poor drainage and high alkalinity, very susceptible to twar, 
mosaic in some cases, top rot rare, preferred by white-ants. 

Medium cane with upright habit, medium-hard rind, fibre 13*4 per cent., pith 
and cavity only in dry years or very late in the season, joint 4-46 in., girth 3-45 in. - 
splitting absent; shooting and rooting rare; ripens about mid-January and main¬ 
tains admirably till mid-April, deterioration in cut canes very slow; gives hi gher 
per cent sugar in certain seotions of South Bihar and Orissa. 


Month 

Extraction 

Rrix 

Sucrose 

Purity 

Sugar 
percent 
on cane 

November. 

i 

04-47 1 

13 13 

10-0 

75*2 

8*28 

January . 

06-01 

16-00 

12-12 

80*8 

9*06 

March 

6S-82 

17-68 

16-42 

37*2 

13*45 

April 

62-60 

18-83 

16-86 

84*2 

12*34 

May 

60-06 

18-60 

14*78 

79*5 

11-47 
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Boot-system strong and thiok, very adaptive to extensive range of Sofia and 
climate, firmly held and very vigorous at surface in a well-distributed rainfall. 

A medium cane for good lands, With high tonnage in a favourable year; dean 
habit, pure juice and high mill recovery make it the universal cane in the province. 

Co. 214 (Ste. Matnarnrs $X M. 4600$) 

Germination frequently poor and gappy and seed question always troublesome; 
bud viability high, stand average; habit semi-erect to reclining, cane crawling and 
bonding in all directions; stands through hot weather very well, maintaining narrow, 
green, sparse foliage, is at no great disadvantage in a scanty rainfall year, tillers 
strongly, responds quickly to rams and grows vigorously in July adding as much as 
18*0 in. in a fortnight; a dirty mass of canes after rains causing lot of harvesting 
difficulties; borer pronounced in wet years, resistant to mosaic; susceptible to 
nsar and water-logging. 

Thin oane, with bad habit, soft rind, fibre 18-0 per oent, pith and cavity pro- 
nounced, joint 4*26 in., girth 1*96 in. splitting rare ; rooting and shooting frequent, 
early ripening, undergoes rapid deterioration after January. 


Month 

Extraction ^ 

Brix 

Sucrose 

Purity 

Sugar 
per cent* 
on cane 

November. 

67*90 

17*6 

14*9 

85*1 

11*60 

December 

63*00 

18*4 

16*8 

86*0 

13*17 

January . 

62*40 

19*06 

15*3 

80*3 

12*86 

February . 

68*70 

18*7 

14*3 

78*7 

10*36 


Boot-system strong and deep penetrating, adaptive within a Very limited 
range. 

An early mill cane with high sucrose and low tonnage ; very hardy; essentially 
a mill oane, and as such not in favour with fires growers. 

Co. 281 (P. 0. J. 218 ?X Co. 206 $) 

Germination fair to good, depending upon soil moisture conditions; bud viabi¬ 
lity high; stand average, habit semi-meet and oblique when young, erect later, 
grcrijN successfully through hot weather, maintaining medium-broad, dark-green, 
medium abundant foliage and showing characteristic tip drying and inrolHng of 
leaves; individual dumps growing ideally and indicating great possibilities of tfie 
oane; essentially an irrigated type; tillers satisfactorily in well-drained open soflAT{ 
responds quickly to rains; highly susceptible to bad drainage sod user; reported 
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la have dons wall in paddy-fields in Madras Presidency, but has not given encouraging 
results under South Bihar conditions; might suit Orissa where it is under trial; 
borer occasional; mosaic rare. 

Medium thick cane with excellent habit, soft rind, fibre 12*9 per cent; slightly 
pithy under uninigated conditions or with deficiency of soil moisture, cavity absent 
joint 5'4 in. girth 3*16 in., splitting moderate; shooting rare except late in the 
season; very early in ripening carrying high sucrose with high purity; ripens about 
beginning of December and goes on improving till February, falling off in March, 
flowers occasionally and rarely seta, tops begin drying about March, keeps admirably 
on cutting till mid-February after which deteriorates rather rapidly. 


Month 

Extraction 

-1 

Brix 

Suereee 

Purity 

Sugar 
per cent, 
ou cane 

November 

04*6 

1112 

13-39 

i 

78*2 

11*40 

December 

64-0 

18-45 

16-21 

82-0 

: 

12*76 

January . 

61 0 

18*94 

10-07 

88*4 

13*94 

February . 

680 

! 21-01 

19-41 

02-3 

15*90 

Maroh 

86-7 

21-62 

18-42 

86-2 

14*66 


Root-system strong, penetrating, tapping both top and bottom layers through 
thiokish laterals, firmly held, possessing high tensile powers. 

An ideal oane'both agriculturally and chemically, does not seem to have suited 
Bihar. Performance of individual clumps in field gives one impression that the 
seedling has big capabilities provided it can be grown. Irrigation and other factors 
which will lead to good performance are under investigation. 

Co. 286 

Germination fair, bud viability high, stand average to good under different 
soil conditions; habit ereot; canes usually straight, rarely falling about under water¬ 
logged conditions; keeps qp splendidly during dry months, maint aining narrow, 
darh-groen, abundant foliage; tillers shyly, at times only mother shoot growing; 
improves in heavy lands; likes steamy weather and keeps up erect during and 
after nine; borer slight, yellowing and mosaic occasional, slightly susceptible to 
high ranges of alkalinity, appears quite at home at 8-0 pH, stands water-logging 
and sqbmergenoe very well. 

Thin to medium cane with upright habit; hud rind, fibre 15-9 per cent, pith 
and cavity pronounced under dry conditions; pith prominent in immature joint 
under water-logged conditions; joint 5*62 in., girth 2-38 in.; splitting rare; shoo t 
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ing under wet ‘ environ maintains well through winter, keeps green top; mftturec 
very early tinder South Bihar conditions, in North Bihar and Orissa a mid-season 
cane, better than Co. 205 in tonnage and juice quality, deteriorates on keeping. 


Month 

Extraction 

i 

Brix 

Sucrose 

Purity 

&ugar 
per cent, 
on cane 

November. 

03-6 j 

15*92 

12.23 

70.3 

10.16 

January . 

64-7 1 

16*40 

13.40 

81.72 ! 

11.19 

March 

03‘R | 

18*52 

16.37 

8».41 

13.32 

April • 

02-0 

18*62 

15.27 

82.01 

12.54 


Root-system strong and adaptive, profuse development of aerial roots make 
it eminently flood-resistant. 

Co. 205 olass of oane.for special conditions, better in sugar value and tonnage,- 
but is not acceptable to mills owing to high fibre and low mill recoveries; suited 
to Shahabad (South Bihar) where it makes vigorous and heavy growth and ripens 
about December. 


Co. 290 (Co. 221$ X D. 74<J) 

Germination good and fast, bud viability low ; stand poor to good in different 
classes of soil, seemingly best under rich conditions ; habit rather oblique when 
young, later erect; suffers during summer when leaves show withering prominently; 
performs better under Chota Nagpur and irrigated conditions when it maintains' 
broad, green, medium-abundant foliage ; tillers strongly; responds to rains quiok- 
ly, often falling; prefers heavy soil and intensive cultivation ; highly susceptible 
to war and water-logging; yellowing pronounced; borers in dry year very 
bad; top-rot occasional; mosaio rare, damage by animals like rats, pigs and 
jackets heavy. 

Thickish cane, at times slightly curved and liable to tumbling, soft rind, fibre 
12-8 per cent, pith and cavity developing in a dry year during rains, joint 4-1 in., 
girth 3‘55 in., splitting rare or occasional, shooting very pronounced; rooting rare; 
an early ripening cane with low keeping qualities, ripens about December and main¬ 
tains till February, much earlier under South Bihar conditions where it shows very 
hi gh purity, flowers rarely, tops begin drying about March. 


Month 

Extraction 

Brix 

Sucrose 

Purity 

Sugar 
per cent, 
on cane 

November. 

61*6 

15*4 

12*94 

84*0 

11*3 

December 

63*0 

17*2 

15*82 

92*0 

18*6 

January . 

63*7 

18*4 

17*37 

94*4 

14-9 

February . 

58*9 

19*4 

16*81 

• 

86*7 

* 

, 

12*9 













Coimbatore sugarcane seedlings in bihab and orissa ,205 

Root-Bystem strong, thick but superficial, under intensive fanning heavy mass 
at surface, thinly branched, not highly adaptive. 

Thickish cane, early ripening and carrying very high quality juice, preferring 
rich conditions for growth; not an unirrigated type; has given very high yields 
at Kanke (Ranchi) in Chota Nagpur, has not given enoouraging performance agri¬ 
culturally under South Bihar conditions, though has shown very early maturity 
and high quality juice. 

Co. 299 (Co. 213 ?X P. 0. J. 1410 <J) 

Germination slow and gappy, filling up later; habit generally upright, canes 
slightly curved towards top; stand better in a comparatively heavier soil; 
owng to slow and bushy growth stands well through hot weather, maintaining 
narrow, dark-green, medium-abundant foliage; tillering not strong; responds quickly 
to rains making rapid growth, prone to lodging during rains in light soils, often keeps 
almost upright after rains; borer slight, yellowing occasional, susceptible to uaar 
conditions and bad drainage. 

Thin to medium cane slightly thickening upwards and feebly zig-zag; rind 
medium-hard, fibre 14-4 per cent., pith at times during rains, cavity absent or 
rare; joint 5'0in., girth 3‘0in., ocasionally splitting, shooting marked in crop 
kept standing in field late in the season, rooting on basal joints conspicuous under 
water-logged conditions otherwise rare; early ripening, giving purity of 85*0 in 
early December, maintains till February when it drops off badly; deterioration on 
keeping very little in winter months. 


1 

Month 

Extraction 

Brix 

Sucrose 

Purity 

Sugar 
' per cent, 
on cane 

i 

November. 

63-0 

18-20 

15*28 

#B*5 

12*92 

December 

60-2 

| 

20*29 

17*32 

85*8 

14*58 

January . 

00-0 

20*56 

17*04 

84*0 

13*96 

February . 

64-3 

20*72 

16*39 

79*1 

10*65 


Root-system superficial but strong, flushing profusely during rains when it 
makes extensive lateral development, firmly held due to suitable angular develop¬ 
ment. 

An early oane with better tonnage than Co. 214 and having as good 
sucrose oontent, ready for milling in November; has been distributed as an early 
m&feane in North Bihar; shows earlier ripening and decidedly superior juice quality 
under South Bihar conditions particularly at Sabour, Jamui, and Banka where 
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purity as high as 93*92 with 21 *48 sugar has been obtained. This excellent chemical 
performance of the cane was noticed as early as 1930 at Sabour but owing to low 
oane acre-yields and absence of any sugar mil] it has not so far been distributed in 
that area. 

Co. 300 (Co. 213? X P. 0. J. 1410 £). 

Germination fair and quick, bud viability low, stand better in heavier type* 
of soil, habit erect, slight spreading early in the season ; medium-broad, dark-green, 
abundant foliage, droops and suffers from protraoted drought; tillers sparsely in 
light soils, Improving with manuring and irrigation; responds to rains quickly ; 
stands upright during and after rains, susceptible to high alkalinity but stands 
lowland conditions ; suffers badly from top-rot in steamy weather, yellowing noticed 
in usar patches, mosaic rare, leaf hoppers occasional. 

Medium cane, straight-sided, medium-hard rind, fibre 13*8 per cent.; pith 
and cavity both present at maturity ; joint 4 0 in..girth 3*5 in.; splitting absent; 
shooting occasional in top joints; rooting in basal joints in humid atmosphere; 
occasionally flowers; matures early January commanding position between early 
mill varieties and mid-season ones; under South Bihar conditions ripens earlier 
giving superior juices, comparing favourably with Co. 299 in December; improves 
till March after which slowly falls off; little deterioration on keeping in winter 
months. 


Month 

Extraction 

Brix 

Sucrose 

i 

! 

1 Purity 

i 

Sugar 
per cent, 
on cane 

November. 

07*39 

12-90 

8-94 

70-59 

7*47 

December 

08*75 

14-80 

14-97 

80-80 

9*89 

January . 

05-60 

17-18 

11*46 

94*20 

11-90 

February . 

63-50 

19*14 

17-03 

88*9 

13-94 


Root-system strong, superficial but thick and firmly held; adaptive to certain 
extent on uplands. 

Has not shown performance good enough to merit distribution in North Bihar 
though looks quite promising both agriculturally and chemically in South-East 
Bihar. 


Co. 301 (Co. 213 ?x P. 0. J. 1399 <?) 

Germination good particularly if cane is planted a little earlier in the —nm 
when temperature ±b still low; bud viability low; in late planting buds have bean 
observed to shrivel and dry up giving gappy gemination; stand average to good 
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in soils of light to heavy texture ; habit semi-erect to ereot at maturity, occasionally 
falls about in rains; stands drought well, maintaining medium-broad, healthy* 
green, medium-abundant foliage ; tillers sparsely in light soil, responds statisfaotorily 
to rains, growing fast in steamy weather; top-rot in wet weather pronounoed, borer 
considerable early in the season ; yellowing only in restricted patches, mosaic rare; 
stands submergence and is eminently flood-resistant. 

Medium-thick cane, medium-hard rind, fibre 13*9 per cent., pith and cavity 
slight appearing late in the season; more often solid texture; joint 5*3 in., girth 
3*5 in.; splitting occasional and confined to basal joints; shooting and rooting 
rare ; does not flower and maintains condition till March, ripening about mid-Decem¬ 
ber improving in January, under Sepaya conditions maturity is reached only in 
March ; almost similar to Co. 300 in progress of ripening. 


Month 

Extraction 

i 

Brix 

Sucrose i 

i 

Purity 

Sugar 
per cent, 
on cane 

November. 

67*8 

13*99 

10-52 

75.1 

8.02 

December 

G7-7 j 

15*92 

13-80 j 

1 

86.7 

11.31 

January . 

70*4 * 

i 

17-74 

15-61 , 

88.0 

12.79 

March 

64 • 6 ! 

1902 

15*90 

83.6 

12.48 

i 


Boot-system adaptive and penetrating. 

Medium cane; agriculturally satisfactory ; comes in between the early mill 
varieties and the mid-season ones. 


Co. 303 (Co. 221 $X P. 0. J. 1507 <J) 

Germination good, rarely patchy, bud viability high keeping as late as rains 
under North Bihar conditions; habit spreading almost shading soil in rows ; very 
thick stand particularly during hot months; maintains narrow, green, medium- 
abundant foliage ; tillering medium strong, open ; best performance in heavier types 
of soils, bucks up fast in rains putting forth rank growth ; lodging pronounoed during 
rains in light soils, whole clumps falling owing to weak root hold ; borers pronounoed 
yellowing rare; tolerates certain amount of usar but is highly susceptible to bad 
drainage. 

Thin to medium cane, rind medium-hard, fibre 13*6 per cent., pith at maturity, 
cavity rare, joint 4*6 in., girth 3*0 in., splitting common, buds swollen and pro- 
traded, shooing quite pronounced very late in the season; rooting in lodged stalks, 
' b2 
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does not flower and maintains till March after which falls off rapidly, ripening 
phaso aimilar to Co. 213 except that it suffers pronounced deterioration on keeping. 


Month 

Extraction 

Brix 

Sucrose 

Purity 

Sugar 
per cent, 
on cane 

November. 

05-7 

14*02 

10*87 

77*0 

1 

January . 

66*9 

16*90 

14*13 

83*4 


March 

68-2 

19*0 

18*03 

88*8 


April . . I 

60-1 

19*00 1 

14*96 

78*2 



Boot-system adaptive to variety of soils, penetrating in dry weather more 
frequently shallow and superficial, spreading and thinly branohed, poorly held, 
clumps falling as a whole; can be ratooned advantageously owing to heavy 
root mass near surface. 

Cane similar to Co. 213 in growth as well as ripening phases; agriculturally 
bad owing to lodging tendencies; chemically superior to Co. 213 carrying over 1*0 
per cent, in sugar value ; bad habit could be satisfactorily dealt with by an intelligent 
ryot through mixed planting. 

Co. 312 (Co. 213 $xCo. 244<J) 

Germination good, rarely gappy if planted early in the season, bud viability 
quite high ; habit semi-erect to spreading in early stages, often upright later, lodges 
badly in rains on light soils; stands through hot weather admirably, maintaining 
medium-broad dark-green, abundant foliage, tillers strongly and responds quickly 
to showers when throws out large number of shoots; borer slight, yellowing occa¬ 
sional in usar patches ; tolerates water-logging to a certain extent, leaf hoppers bad 
towards September. 

Medium cane, with predisposition to lodging; medium-hard rind, fibre 14*7 
per oent., cavity at maturity, slight pith during hot weather and rains; joint 5* 19 in., 
girth 3‘ 14 in.; splitting absent; shooting and rooting pronounoed in lodged stalks; 
maintains through cold weather; ripening about end of February and early Mar oh; 
rapid deterioration on keeping; under South Bihar conditions ripens in December 
improving in quality till Maroh. 


Month 

Extraction 

Brix 

Ruorose 

Purity 

Sugar 
percent 
on cane 

November. 

65*43 

11-89 

8*07 

76*1 

7-31 

January . 

67*97 

13-65 

10*58 

79*9 


February . 

05*00 


15*37 

90*4 

IS-70 

March . j 

60*30 

17*11 

14*87 

86*9 

1313 

April 

58*12 

: 

17-81 

14*43 

81*9 

11*47 
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Root-system strong and adaptive, deeply penetrating in dry weather, super¬ 
ficial during rains, with fair root hold and extensive development in Sabour soil. 

Medium cane with bad habit but very high tonnage, strong grower, ohemioally 
mediocre; under South Bihar conditions particularly at Sabour appears very pro¬ 
mising both agriculturally and chemically, rarely lodges and gives early in the 
season high quality juice. 

Co. 313 (Co. 213 ?x Co. 244<£) 

Germination fast and thick, bud viability low ; stand best in loamy soil; gets 
through hot weather very successfully, maintaining medium-broad, green, medium- 
abundant foliage; habit semi-erect and open when young, almost erect at maturity, 
rarely falling during high winds in light soil, quite upright in soils of heavy texture 
tillering strong under North Bihar condition, rather restricted at Patna (South 
Bihar); responds quickly to rains adding as much as 22*6 in. in a fortnight, loves 
steamy weather coupled with sunshine; mosaic and borer pronounced during early 
stages only, top-rot in wet weather occasional, tolerates usar and water-logging 
to a certain extent, recently shown flood-resistance. 

Medium cane, soft rind, fibre 13*9 per cent. ; pith and cavity pronounced as 
maturity, former appearing as early as June ; joint 5 73 in., girth 3'34 in.; splitting 
occasional in basal joints; shooting rare unless kept long after passing of peak 
maturity ; rooting usually absent; Christmas cane maturing end of December though 
worth milling first week of December under Tirhut conditions ; maintains till end of 
March after which falls off; shows little deterioration on keeping in winter months, 
flowers profusely and sets viable seeds in the open in certain parts of the province ; 
in South Bihar matures as early as November and keeps till March giving superior 
juices ; under low land conditions at the Sugarcane Research Station has shown over 
94*0 purity in December. 


Month 

Extraction J 

i 

Brix 

! Sucrose 

Purity 

Sugar 
per cent, 
on cane 

November. 

61-6 

17*00 

i 

13-22 

77*4 

1019 

December 

04*8 

19 14 

10*23 

84*9 

13 72 

January . 

62-3 

20-64 

18*35 

88*9 

14-24 

February . 

04*4 

21-63 

19*22 

88*5 

16-01 

March 

02*2 

l 

22-30 

19*99 

89 3 

14-60 


Root-system deep, penetrating and adaptive; capable of utilizing favourable 
circumstances to advantage; roots strongly held, thickly branched and with extensive 
lateral development. * 
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Bather thickish green cane, very good grower agriculturally in a favourable 
year j Christmas cane which might find favour with mills as well as growers owing 
to high sugar content early in the season and big tonnage; can be milled from 
first week of December till mid-February ; susceptibility to mosaio stands in the 
way of its distribution at present though mills approve of the cane being released 
for general planting. 


Co. 318 (Co. 229 selfed) 

Germination fair with earlier planting, otherwise slow ; bud viability high keep¬ 
ing till rains ; stand thick and uniform in most types of soil; habit straight and erect; 
stands drought splendidly, maintaining narrow, dark-green medium-abundant foli¬ 
age ; tillering early and strong; responds to rains quickly growing very vigorously 
thereafter ; borer slight mealy-wings occasional, mosaic in early stages pronounoed ; 
stands water-logging successfully, eminently suited to usar conditions and sub¬ 
mergence ; has recently shown flood resistance. 

Medium thick cane; rind very hard, fibre 16-2 per cent., pith slight, cavity 
pronounced; joints 5-3 in., girth 31 in.; rooting uncommon, shooting late in the 
season, suffers if stopped in winter; splitting occasional; ripens about mid-Febr¬ 
uary and maintains till April; juice, however, is not very rich, but cano keeps with¬ 
out serious deterioration for some days; ripens a month earlier in Orissa, flowers 
profusely since 1931 and sets viable seeds at certain places. 


Month 

Extraction 

Brix 

i 

Sucrose , 

| 1 
i 

i 

Purity 

Sugar 
per cent 
on cane 

November. 

| 66*6 

14*14 

i 

10*18 

74*0 

8-42 

January . 

i 68*4 

16*09 

12*01 

80*4 

10-42 

March 

j 69*5 

17*04 

14*46 , 

81*8 

11*89 

April 

, 68*42 

19*40 

15*62 

80*0 

12-41 


Root-system strong, penetrating and adaptive, roots as deep as 17*0 feet have 
been traced in light type of soil, strongly held and well branched. 

Special condition cane, agriculturally good, chemically fair, can stand high 
storms and might serve as wind break to susceptible types; likely cane for U9df land 
Where it show* excellent chemical performance ; is definitely early in Orissa giving 
superior juice, has shown encouraging growth in Chota Nagpur; rather poor 
chemically on uplands in Bihar and is late. 
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Co. 326 (Co. 229 selfed) 

Germination slow, but sum; requires high soil-moisture content and early 
planting in the season to give good germination, stand good in heavy well -drained 
Soils ; habit spreading in early stages ; later erect; stands through hot weather splen¬ 
didly, maintaining medium-broad, dark-green, medium-abundant foliage ; tillers 
shyly in light soils, improving satisfactorily in heavier types; responds to rain quiokly, 
grows vigorously in steamy weather; keeps beautifully upright during and after 
rams; cane stood very well heavy storm following heavy rainfall in 1931 ; borer 
very slight, yellowing and mosaic rare, tolerates usat to a high degree, rather 
doubtful under water-logged conditions. 

Medium cane with upright habit; hard rind ; fibre 16-6 per cent., cavity slight 
pithy in lowlands ; joint 5■ 41 in., girth 2-95 in. ; splitting absent; shooting rare; 
suooessfullv maintains through cold weather, rather late, tops begin drying slightly 
towards the end of April; matures about March, after which undergoes deteriora¬ 
tion ; juice slightly richer in South Bihar. 


Month 

Extraction 

i 

i 

Brix 

Sucrose 

Purity | 

j 

Sugar 
per cent, 
on cane 

1 

November. 

59'9 

14*31 

10*33 

72*2 

8-47 

January . 

60-0 

27-59 

13*85 

78*7 

1112 

February . 

60*8 

17*60 

14*33 

81*9 

11*57 

March 

60*7 

17*89 

15*51 

86*7 

12*88 

April 

68*6 

19*49 

15*49 

78*3 

12-09 

May 

54*0 

19*40 

15*09 

77*8 | 

1 11-10 


Root-system strong, penetrating and adaptive; roots have been observed to 
grow normally under high pH conditions, firmly held, possessing high t ensile power. 

Speoial condition oane, good grower through hot weather, is being M in 
Shahabad, might replace Co. 213 in parts of Saran; agriculturally quite gooi, 
chemically mediocre with comparatively low net rendement. 

Co. 330 (Co. 213 $ x Co. 214<J) 

Germination fair to good, depending upon soil moisture at the time of planting ; 
bad viability quite high ; stand average habit spreading in early stages, later ereot. 
grows successfully through hot weather maintaining medium-broad, dark-gr ee n* 
medium-abundant foliage; tillers strongly; responds to rains quiokly and gro w n 
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fast, keeping erect during and after rains; borer slight, yellowing pronounced in 
war patches; mosaic marked in early stages, susoeptible to water-logging. 

Thin to medium cane with upright habit; hard rind; fibre 14'4 per oent.; 
slightly pithy, but no cavity, swollen nodes, joint 4*54 in.; girth 2-64 in.; splitting 
occasional, shooting and rooting pronounced in wet year; maintains remarkably 
through cold weather with high residual soil-moisture; is a failure with scanty 
monsoon; matures end of December and maintains till end of May, keeps green 
tuft and looks cheerful, deteriorates rapidly on keeping. 


Month 

Extraction j 

Brix 

Sucrose 

Purity 

Sugar 
per cent 
on cane 

November. 

57-6 | 

15*24 

12*03 

| 

78*9 

9*83 

December 

56*9 

18*64 

16*04 

85*9 

12*42 

January . 

55*6 

19*64 

16*64 

85*9 

1306 

February # . 

55-8 

19*98 

17*21 

86*1 

13-27 

March 

55*4 

20*80 

17*98 

86*3 

14-25 

April 

52*1 

19*66 

10*39 

83-9 

12-64 

May 

60*5 

19*50 

10-04 

81-5 

11-92 


Boot-system superficial, thickly branched, penetrating deep in summer; not 
recovering soon after rains ; root mass functioning during oold months, pronounced 
flushing in early spring and heavy root mass at surface indicate ratooning power. 

A very good grower in favourable monsoon; giving fair tonnage and juioe of 
satisfactory quality maintaining through winter and spring, rather low extrac¬ 
tions but might do better under irrigation. 

Co. 331 (Co. 213? X Co. 214<J) 

Germination very good and fast with high soil moitsure oontent, both germina¬ 
tion and early growth in early-planted cane are excellent; very erect in habit; 
manages through hot weather, maintaining broad, dark-green, abundant foilage ; 
suffers slightly during protracted drought; often develops pith and oavity during 
hot weather; is an excellent grower in favourable rainfall; under irrigated condi¬ 
tions shows up more prominently, tillers strongly at the advent of rains, responds 
spontaneously and grows very fast in steamy weather; keeps upright during and 
after rains; mosaic very rare; borer slight; yellowing in badly-drained soil, toler¬ 
ates war and water-logging to a considerable extent; reoently shown flood resist- 
apoe. 
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Medium thickish cane with upright habit; medium hard rind; fibre 14*1 per 
cent., cavity pronounced from monsoon onwards ; younger joints occasionally pithy; 
joint 6*1 in., girth 3*34 in., splitting rare, shooting absent, rather late type main¬ 
taining very well during April and early May; matures about February in Tirhut, 
about end of March in Saran ; rather o^riy in Orissa and South Bihar, keeps very 
well on cutting. 






r 

Sugar 

Month 

Extraction 

Brix 

Sucrose 

Purity 

per cent 
on cane 

January . 

60*6 

17*81 

1606 

84*5 

12*01 

February . 

62*6 

19*93 

17*10 

86*5 

12*94 

Maroh 

691 

20*95 

18*44 

88*0 

13*67 

April 

61*2 

20*70 

18*22 j 

88*0 

12*12 

May 

68'6 

21*40 

18*30 

, 

86*8 

12*98 

t 


Root-system strong, penetrating and highly adaptive, thicky branched at 
surface during rains and deeply penetrating during summer, firmly held; growing 
satisfactorily under war and water-logged conditions. 

A very promising cane of remarkable habit; at its best on high lands in a 
favourable year ; tends to be very late on good landB, in field trials has out-yielded 
Co. 213, giving as much as over 40 per cent, statistically significant increase ; chemi¬ 
cally satisfactory; the cane is expocted to find favour with cultivators for high 
tonnage and with mill-owners for maintaining high purity and sucrose, rather late 
in the season; is being released for general planting as a definite ptirposo improved 
cane. 


Co. 336 (Co. 214 selfbd) 

Germination slow and gappy under low soil-moisture conditions, planting early 
in the season results in satisfactory germination; bud viability high, but suffering 
in floodod lands; habit straight erect, stand patchy in earlier stages, filling U p fast 
with early showers; manages successfully through summer, maintaining narrow 
dark-green scanty foliage, tillers profusely with advent of rains when cane gets 
real “ pick up ” and makes fast growth; borer occasional in diy weather when 
side shooting markedly pronounced: tolerates war but is susceptible to water¬ 
logging. 

Thin to medium cane, almost upright, soft rind, fibre 13*4 per cent., pithy in a dry 
year, cavity rare; usually solid texture, joint 6 • 64 in., girth 2 • 68 in., splitting absent, 
shooting late in the season, rooting rare ; very early cane worth end of 

o 
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November, maintaining rich juice and high purity splendidly till May; keeps ad¬ 
mirably, is now under trial against the other promising earlies ; this cane has been 
planted out specially for studying its physiology and biochemistry under twar 
conditions where it grows very well, west of Gandak poor performance. 


Month 

Extraction 

Brix 

i 

Sucrose 

i 

Purity 

Sugar 
per cent 
on cane 

November 

54*1 

i 

15*71 

I 

12-56 

80*0 

1 

9*47 

December 

60*5 

17*52 

14*52 

82-9 

1 i • 74 

January . 

68*5 

18*21 

1 16*23 

87-9 

12*09 

February . 

| 

57*2 

17*01 

■ 14*65 

83-2 

12*04 

March 

55*6 ^ 

18*04 

1 15*04 

| 

83-3 

12*27 

April 

58*0 

18*50 

i 

1 15*73 

85-0 

13*04 


Root-system strong and well adapted to unirrigatod conditions; with its pro¬ 
fuse and deep branching roots it can adjust itself to changing circumstance ; detailed 
study of roots from physiological point of view is in hand. 


An early cane, quite good chemically mediocre agriculturally; might prove 
suitable as early mill cane. 

Co. 342 (Co. 281$ x Co. 223<J) 

Germination good, bud viability high, maintaining till rains or later; stand 
average; habit almost erect to upright later in the season, manages hot weather, 
maintaining modium-broad, dark-green, medium-abundant foliage ; tillers strongly* 
responds to rains quickly and recovers splendidly during August when conveys 
cheerful and healthy look superior to most other earlies ; stands upright during and 
after rains, does not tolerate usar, stands water-logging to a oertain extent, yellow¬ 
ing pronounced under Saran conditions, stands comparatively free elsewhere in 
North Bihar, borer occasional, mosaic rare. 

Medium cane, upright in habit; medium-hard rind, fibre 12*9 per oent.; solid 
texture, pith in dry year, cavity rare; joint 5*69in., girth 3*10 in, splits badly 
shooting rare; gives good purity and sucrose at the end of December when it can 
be milled so that it comes in between the very early and mid-season varieties; gives 
significantly higher yield than Co. 214 and in end of Deoember carries fair amount of 
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sugar; maintains till February ; in % dry spring and under low residual moisture 
condition drops off; flowers and sets seed in open to a limited extent. 


Month 

Extraction 

Brix 

Sucrose 

Purity 

Sugar 
per cent, 
on cane 

November. 

62*9 

17*26 

13*66 

79*2 

10*82 

December 

64*7 

17*42 

| 

15*34 

88-1 

12*63 

January . 

69*9 

19*01 

16*43 

86*4 

12*87 

March 

60*9 

20*90 

18*32 

87*4 

13*52 


Root-system unirrigated type and penetrating, surface rooting heavy, thinly 
branched during rains, ends branched and functioning in hot weather, adaptive 
within limited range. 

Quite an average grower agriculturally; rather early, commanding a position 
in between the very early varieties and mid-season ones, carries sugar satisfactory 
enough and might become popular. , 

Co. 346 (Co. 281$ x Co. 223<J) 

Germination good under high soil moisture conditions, bud viability hi gh ; 
stand best in favourable year and in heavy types; habit spreading when young 
erect later; stands successfully through hot weather, maintaining medium-broad, 
green, medium-abundant foliage; tillers strongly; responds satisfactorily to rains’ 
keeping erect during and after, late, suckering in September; susceptible to urn r, 
stands water-logging to a limited extent, mosaic rare, yellowing pronounced, borer 
occasional. 

Medium thickish cane, upright in habit; medium-hard rind, fibre 14*0 per cent., 
pith in immature joints at maturity, cavity absent; joint 1*66 in., girth 3*4] in., 
splitting occasional shooting rare except late in the season ; matures in January, 
maintains till April, rather poor chemically under sepaya conditions in a h umid 
year, does not keep, flowers profusely early in the season and sets freely in the open. 


Month 

Extraction 

1 

Brix 

Sucrose 

Purity 

Sugar 
per cent 
on cane 

Decemlier 

64*5 

mm 

mm 

78*2 


January . 

63*3 


wmmm 

80-7 

11*90 

February . 

64*1 


BUS 

85*0 

12*74 

March 

65*0 

22*6 


87-9 

14*61 

April w 

61*2 

20*1 

■fl: 

86*8 

13*24 
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Boot-system unirrigated type, penetrating, not adaptive; thick rooting at sur. 
face indicates ratooning power. 

A good grower agriculturally and better than mediocre chemically, seems better 
suited to heavier soils, promising under conditions of South-East Bihar. 

Co. 347 (Co. 281$ X Co. 223<J) 

Germination fair, bud viability high, stand fair to good in different soils; 
habit spreading or slant when young, erect later, stands through hot weather, main¬ 
taining medium-broad, green, abundant foliage which heavily droops at tips; tillers 
shyly in badly-drained soils, improving considerably in heavy well-drained ones ; 
responds slowly to rains but makes tremendous growth in August and September ; 
occasionally late suckering ; tolerates adverse conditions of usar, waterlogging and 
drought to a certain extent, mosaic rare, borer occasional, preferred by white-ants- 

Medium thickish cane with upright habit, medium-hard rind, fibre 13-8 per 
cent., slight pith, no cavity; joint 4-53 in., girth 3’46 in., splitting absent, shooting 
rare, maintains successfully through oold weather, flowers rarely, maintains green 
tuft, ripens about February, and maintains till April or later, much better sugar east 
of Gandak river. 


Month 

Extraction 

Brix 

Sucrose 

Purity 

December .... 

69*1 

12*70 

9*54 

75*10 

February! . • 

70-6 

12*89 

10*69 

82-7 ’ 

March . . . « 

67-0 

14*84 

12*26 

82-6 

April • « • • • 

67*0 

16*33 

13*66 

83-6 


Boot-system deep, penetrating and adaptive to varying conditions of soil and 
moisture; strong root mass at surface and fast flushing under favourable conditions 
indicate ratooning power. 

Quite promising both agriculturally and chemically, is being tried against 
standards at various farms in the province. 

Co. 349 (P. 0. J. 2726$ x Co. 243<J) 

Germination fair to good in soils of heavy texture; with high soil moisture and 
early planting germination better still; but viability rather low; stand fair, better 
in heavy lands, habit spreading when young, later straight erect ^suffers from pro¬ 
tracted drought though manages successfully in a favourable year under irrigation > 
tillers fast; responds slowly, “ picking up ’’ in the middle of monsoons, mosaic] rare 
in early stages; borer occasional north of river Ganges, pronounced at Patna, requires 
dean culture conditions; resents bad drainage and war. 
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Rather thick cane with upright habit, barrelled joints; soft rind, fibre 11*8 per 
cent., pith and cavity rare ; joint 4*5 in., girth 4*26 in., splitting absent; shooting rare 
late in the season ; does not flower and maintains green tuft in year of high rainfall; 
early maturing under South Bihar and Orissa conditions, mid-season under condi¬ 
tions north of river Ganges, maintains till January but does not keep well on cutting 


Month 

1 

1 Extraction 

l 

Brix 

Sucrose 

Purity 

Noveml>er . 

1 

. ! 66*6 

16-62 

14*20 1 

i 

85*43 

December 

. | 06*0 

i 

19-3 

17*59 

91*12 


Root-system superficial, filling type with thick root mass at surface at maturity 
likely to prove a good ratooner. 

Thick clean cane, low fibre, high sucrose early in the season ; might prove 
valuable as early and mid-season mill cane under South Bihar and Orissa condi¬ 
tions. In North Bihar its scope is rather limited ; jackal trouble might beoome 
acute owing to softness of rind. ' 

In addition to the varieties described above the following varieties namely Cos. 
297, 298, 311, 321, 322, 323, 324, 325, 327, 328, 329,332/333, 334, 335, 337, 338, 
339, 340, 344, 345, 348, 350 were also under detailed observations for a number 
of years but have been rejected being unsuitable to conditions obtaining in Bihar 
and Orissa for reasons of either poor growth or low quality of juice. Co. 320 though 
poor agriculturally has a special value as a drought resisting type and is under study 
from the physiological points of view. 









A NOTE ON THE SIND! HERD OF COWS MAINTAINED 
BY TIIE MADRAS GOVERNMENT 

BY 

R. W. LITTLEWOOD, N.D.A., I.A.S., 

Deputy Director of Agriculture , Livestock , Hosur Cattle Farm 

For the past twelve years a herd of Sindi cows has been maintained by the Madras 
Government. Formerly these animals were kept at the Agricultural College Dairy, 
Coimbatore. On the acquisition of the Hosur Cattle Farm in 1924, most of the oows 
and young stock were transferred to Hosur and further purchases of Sindi cows were 
made through the Imperial Dairy Expert. The foundation stock on the whole have 
l>een good and through selection and careful breeding a herd of good milking cows 
is being evolved. There is great demand for bulls of this breed and the present supply 
is not sufficient to meet it; they are required to grade up the poor stock on the West 
Coast in Malabar and South Kanara Districts, for stud purposes in urban districts 
where the demand for milk is increasing and in planting districts where the planters 
are using these bulls on their cross-bred cows to breed back to the country type and 
to grade up the cattle belonging to the estate coolies. Bullocks of this breed are 
used for work purposes on some of the agricultural stations including two of the 
paddy breeding stations and are proving satisfactory workers. 

It is found that this breed maintains good condition at Hosur and is a thrifty 
feeder. The stock bom and reared on the Farm are a little larger in size than the 
foundation stock. Lately several well-developed young bulls of 22 to 24 months 
of age have been tested for service and found satisfactory but they are not issued 
for breeding purposes until they attain 2J years of age. 

The Sindi cow is one of the best for the small dairyman, it is not a large animal 
and it eats less food than the larger cows such as Ongoles, Sahiwals, etc., and is a 
thrifty feeder and maintains good condition on fairly scanty rations. Mr. Smith, 
the late Imperial Dairy Expert, wrote on this breed as follows:— 

i * 

“ It is on© of the purest and most distinct of Indian breeds of cattle ; 
it is, moreover, the only breed of commercially profitable dairy 
cattle in this oountry outside of buffaloes, which can be purchased in 
large numbers. ” 

The Buckingham and Camatio Mills, Madras, in 1922, disposed of their Ongole cows 
and purchased a small herd of Sindi cows for their dairy and today they have a very 
good herd of milking cows of pure Sind breed. A few Sindi cows are found in the 

( 218 ) 
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seaport towns along the West Coast such as Mangalore, Calicut, Cannanore, etc. • 
these have been brought down by shippers from Karachi and Bombay. 

Bulls for breeding purposes from Hosur have been sold to the Imperial Institute 
of Animal Husbandry and Dairying, Bangalore and to Bengal, Cochin and Ceylon 
Governments. 

At the present time a herd of 70 Sindi cows is maintained at Hosur and records 
maintained for each animal. The following particulars have been worked out up- 
to-date 


Milk yields 

The purchased foundation stock havo averaged 3,572 lb. milk with a daily 
average of 11*9 lb. The farm-bred cows, including first calvers, have averaged 
4,137 lb. with a daily average of 11*9 lb. 

Eight cows have yielded over 6,000 lb. and 11 between 6,000 & 6,000 lb. of 
milk in a single lactation. 

The average maximum yields of these are — 

Foundation stock . . . 4,416 lb., daily average 12*06 lb. 

Farm-bred cows . . . 4,467 lb., daily average 12-8 lb. 

Of course the foundation stock have all reached their maximum whereas all the farm- 
bred ones have not, as first and second calvers are included. The average number of 
calvings is— 

Foundation stook.4*5 

Farm-bred stock.. # 2*3 

The number of days dry omitting abnormal cases of 300 days or more is— 

Days 

Foundation stook.190 

Farm-bred stock.158 

Taking the whole herd, the cows have averaged 3,251 lb. milk in 309 days with 
a daily average of 10*5 lb. They have calved on the average every 16 months. 

A large number of the farm-bred cows have and are producing good yields of 
milk in their first lactation ; several of them are giving 20 to 22 lb. milk per day 
at the maximum. One heifer No. 43 has given in her first lactation 7,718 lb. with 
a daily average of 17*7 lb. and cows 40 and 42 have yielded over 5,200 lb. in their 
first lactation. The maximum daily yield recorded is 34 lb. (cow No. 232). 
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Yields of8<me of the beat performers 


Cow No. 

No. of 

Average 

i Average 

Maximum 

Daily 



calvings 

milk yield 

daily average 

milk yield 

average 


• 


lb. 

lb. 

lb. 

lb. 

25 . 

* • 

5 

5,649 

16-9 

6,861 

17*5 

228 . 

• • 

2 

4,934 

15-4 

6,590 

17*6 

230 . 


3 

4,631 

15*9 

5,081 

15*9 

232 . 

• • 

3 

5,899 

14*9 

6,639 

15*8 

230 . 

• • 

2 

5,031 

16*6 

5,271 

12*7 

238 . 

• • 

3 

4,821 

12*8 

5,203 

13*6 

244 . 


4 

6,077 

14*4 

6,210 

15*8 

38 . 


4 

4,346 

13*2 

5,036 

14*0 

144 . 


6 

4,294 

12*6 

5,023 

12*6 

160 . 


5 

4,027 

13 0 

5,051 

14*1 

5 . 


2 

5,599 

16*3 

6,095 

17*2 

9 . 

• • 

1 

4,733 

11*6 

4,733 

11*6 

12 . 

• « 

2 

4,669 

13*8 

4,961 

15*1 

145 . 

• * 

6 

4,233 

12*0 

5,979 

14*8 

180 . 


6 

4,084 

13*3 

6,041 

18*3 

218 


3 

4,927 

10*7 

5,392 

14*1 

24 . 


2 

4,663 

12*6 

4,663 

12*6 

33 . 


1 

4,810 

12*5 

4,810 

12*5 

40 . 


1 

5,210 

13*8 

5,216 

13*8 

42 . 


J 

5,231 

15*7 

5,231 

15*7 

43 . 


1 

7,118 

17*7 

7,118 

17*7 

49 . 


1 

4,929 

14*7 

4,929 

* 14*7 


Weights 

The average weights of calves at birth are— 


Bulls.471b. 

Heifers •••••••••• 42 lb. 

The average weights of adult stock are— 

Bull. 960 to 1,000 lb. 


Cow. 650 to 760 lb. 
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ERRATA. 


Agriculture and Livestock in India , Vol. V, Part III. 

Contents-—line 4, put a comma after the word “ Research 
Page 251, line 5— For €t wheati pbces ” read “ wheat prices 

Page 284, under Lyallpur, against August 27th, below Maghar> for “ 2 3 31 ” 
read “ 2 3 3f* 

Page 288, heading of oolumn 5, for “ Chhauni ” read “ Chhanni *\ 

Page 315, heading, for Reyi ws ” read “ Reviews 
Page 324, under Fruits, after item 89 insert items 90 and 91. 


explanation of plate. 


Fm 


EXPLANATION U. * —~ of adventitious root, 

from below of the surfftoe of o^avage [ ) '^Thours submer&ion. 

- -■ 1 astASf—■—'»•— 
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Fig 2 Sond < ow No 22H milk\it Ids O^H) lbs , d uh i\(Tig( 17 0 lbs 5^)23 lbs daih «nerag( 17 5 lbfa 
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Fiu 2. Scind bull No. 56, age 3J years , dam s best yield 6639 lbs. 





THE CONDITION OF THE UPPER INDIA SUGAR 
INDUSTRY IN RELATION TO BORER 
INFEST A CION AND DISEASE 
INFECTION 

BY 

NOEL DEERR 

During the past few yoars it has been the custom of Messrs. Begg Sutherland 
& Co., Ltd., to hold a conference of their senior officers shortly before the harvest 
season of the sugarcane crop begins. At this conference expressions of opinion 
on matters connected with the work of the officers are requested. 

At the last meeting held in October 1934, the opinion was freely expressed 
that the Co. canes had “ deteriorated ” both as regards field outturn and sugar 
content. The present writer, while agreeing that the yield and sugar content pre¬ 
sented indications of failing, took exception to the use of the term “ deterioration ” 
and adopted the attitude that an asexually propagated plant could not for this 
very reason deteriorate. He referred to a considered opinion he had given on this 
question fifteen years ago when discussing degenerescence of the cane as a contri¬ 
butory factor to the epidemics of disease of which the history of the sugarcane 
affords many examples. His opinion from whioh he sees no reason to depart is 
quoted below 1 : 

“ Degenerescence is often given as a cause of these epidemics, but the writer 
in the position of a layman regards the explanation as unrational. 
What is in all probability one and the same cane (Otaheite) has been 
the subject of most of the epidemics referred to above. During the 
time 1848-51 that the fiist Mauritius epidemic occurred, this cane 
was flourishing in the West Indies, and a few years later was intro¬ 
duced to the Hawaiian Islands with remarkable success. Excepting 
the possible presence of adventitious seedling descendants, 3 each and 
every oane then growing must have been the progeny in unbroken 
asexual descent of one cane, which probably originated as a seedling 
in some island of Polynesia, probably Otaheite, and, to go further, 
all the then existing canes may be regarded strictly as one and the 
same individual. Looked at in this light, degeneration as the result 
of age, or as the result of continued propagation from cuttings, appears 
ill-founded, and the epidemics were more likely to have been due to 
improper agriculture leading to harmful soil conditions, combined 
possibly with the development of an organism or organisms of a viru¬ 
lent strain due to long-continued access when the oane once formed 
the sole crop of a locality 

1 Cane sugar, p. 166. 

( *21 ) 
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Statistics, which have been carefully kept over the past twleve years as part of 
the routine of Bugar production control, do distinctly indicate a progressive fall in 
sugar content over the past six or seven years and in support of this statement 
in Table I is presented the sugar content of the cane for the month of January at 
eaoh of the factories operated by Messrs. Begg Sutherland & Co., Ltd., and while 
it is known that the influence of the quantity of direct sun light, of rainfall and its 
distribution are important factors, there seems to be some other factor at work. 

A study of other possible causes however showed a distinct correlation between 
the introdu ction of new varieties and of an extension of planted area with an incre¬ 
ment in sugar content. The matter continued to engage the writer’s attention and 
early in January he was asked by Mr. Campbell, the Manager of Ryam Factory, 
to inspect some dirty and rooted cane tendered for sale. It occurred to him to make 
a thorough inspection of the cane and he ordered the contents of the cart to be split 
lengthways, stick by stick. On examination it was found that a great proportion 
of the cane was borer infested and showed at the same time indications of infec 
tion with disease. Similar results being obtained at Purtabpore, the writer con. 
sidered the matter so serious and menacing that he ordered a detailed survey of the 
cane at the eight factories operated by Messrs. Begg Sutherland & Co., Ltd., and 
at the same time called the attention of Government to the conditions.* The 
result of the survey is given in the Appendix and as a result of this survey, combinod 
with an examination of statistics of record, the writer feels justified in making tho 
following statement: 

1. The sugarcane crop in Upper India is heavily infested with various species 

of moth borer. 

2. Associated with the wound injury, opportunity is afforded for the entry 

into the plant tissues of micro-organisms responsible for the destruc- , 
tion of large quantities of sugar. 

3. Apart from infection following on wound injury, there exists evidence of 

an infection of the crop which may possibly be transmitted from 
infected seed cane.f 

* Ii is unfortunate that writing hurriedly, T inadvisedly referred the loss to the miller 
to infection by the fungus Colletotrichum faJratnm and allied fungi following on infection 
of the cane after wound injury due to borer. It now appears that borer is the dominant 
factor and that the loss of sugar is due to invasion of the plant tissues by bacteria, yeasts 
and fungi of which Colei otrichum falcv/um (the specific cause of the disease red-rot^ 
may be one but which is not present in dominant number. At the same time while it waq 
evident that borer was the primary cause followed by the consequent e tposure of the 
tissues to micro-organic invasion there also appeared much evidence pointing to a 
widespread infection independent of borer injury and which may perhaps be transmitted 
from infected seed cane to the following crop. 

t The most common evidence was a yellowish colouration of the parenchyma 
which seemed similar to the illustrations given by Butler of collar-rot and of cane wilt • 
Much less frequently a red discolouration with the white patches symptomatic of red 
rot were observed. These conditions affect whole canes in the absence of borer injury 
The juice from the material was invariably of low sugar content and averaged from 
60—70 purity. A count was made of over 8,612 seers of cane at Marhowrah where it 
was found in 151 aeera or in 4*2 per cent. 
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4. The types of cane now grown in Upper India appear to be tolerant to 

borer damage in the sense that in the presence of an extensive infesta¬ 
tion, normal growth and remunerative crops can be obtained. 

5. Although attention is now specifically called to this condition of borer 

infestation, the evidence does not point to the present year being 
one of abnormal infestation. It would appear rather that the condi¬ 
tion of infestation is one of gradual increment and that the borer 
follows the extension of cane plantings to areas, which, when first 
planted, arc free from the pest. 

0. In the absence of a fulminant outbreak of borer and of any peak in the 
incidence of the pest, there is danger of discounting the damage and 
of regarding it as a constant and uncontrollable overhead charge.* 
This attitude is likely to be encouraged by the impossibility of differ¬ 
entiating between sound and infested cane except by a detailed exami¬ 
nation entailing the splitting lengthways stick by stick of a parcel of 
cancs. 

7. The annual loss duo to borer reaches very largo sums which fall in part 
on the glower and in part on the miller. One determination only 
(set Schedule 111) indicated in an exceptionally fine crop a loss due to 
mechanical injury of 8 por cent, of the weight of the crop which falls 
entirely on the grower. The average of eight surveys indicates a loss 
to the miller of 800 mds. of sugar per 1,00,000 mds. of cane. Accept-, 
ing that the cane milled in factories, this year, over all India will be 
fitteen crores of maunds, the loss in weight of standing cane will be I • 2 
crores of maunds of value, at 5 annas per maund, of 37 *5 lakhs of rupees 
The loss of sugar on cane actually milled will be twelve lakhs of maunds 
of value, at Kb. 8 per maund, of 90 lakhs of rupees. The total of these 
amounts to one croro and thirty-three and a half lakhs of rupees. 
It is not pretended that the survey upon which these figures are based 
is complete, but an estimate of damage amounting, annually, to 
a crore of rupees is probably below above the mark.f 

* What I take to be an unreasonable attitude was put before mo in a discussion. 
The statement was made that as tho yield at a certain factory dealing with heavily in¬ 
fested cane was only a little below normal that factory had no cause for complaint. This 
is quito without the main question. The loss is the same whatever the yield and indeed 
one factory included in the survey with a yield well above average presents a much greater 
loss due to borer infestation. 

f This estimate does not take into accouutthe condition in the Western U. P. where 
damage not only from borer, but from Pyrilla is reported as serious. Pyrilla, while present 
in tho Eastern U. P. and in Bihar, has only once been seen by the writer in quantity in 
the area covered by his survey. This was at Purtabpore on the boundary between Bihar 
and the United Provinces. 

2>2 
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8. Apart from the loss to the miller, the question has a national aspect in 
so far as the Excise and Imperial Revenuos suffer from the depleted 
yield. On the figures quoted above, this loss may be put down as 
amounting to twelve lakhs of rupees annually. 

What the writer believes to be an unbiassed view of the situation has been 
presented above. Independent of the annual overhead loss, the magnitude of which, 
the writer believes, has not up to the present received recognition, the uncontrolled 
infestation of the standing crop of cane by borer constitutes a permanent menaoe 
to the stability of the industry in which, apart from both grower and miller, Go¬ 
vernment has a stake. In the history of the cane sugar industry all the world 
over there are records of “ diseases ” suddenly appearing in a fulminant form. The 
epidemics have been associated with a “ degenerescence ” of the cane previous to 
the epidemic. The writer regards this degenerescence as evidence of the gradual 
infection of the crop with disease organisms which, when afforded a continuous 
habitat, in course of time acquired a virulent character resulting in an epidemic. 
In India the conditions are favourable for what has happened in the past to happen 
again. Of seed selection and nurseries, for the growing and distribution of clean 
sound seed, there is a deficiency compared with the magnitude of the industry- 
Due to borer infestation, disease organisms have a continuous habitat and the work 
of Butler [1917] has shown that pathogenic fungi specifically associated with the 
cane are not absent. It would then appear that a case for entomological researoh 
and the energetic application of the result of research has been made out. 

The life-history of the moth borer as it occurs in Western India has been des¬ 
cribed by Lefroy [1906] many years ago and although much may have been added 
to the store of knowledge since, perusal of this paper will show how much still 
remains to be done. This paper gives a resume of methods of control and reference 
to it will indicate how inadequate its late distinguished author regarded them. 
The writer makes no pretence to specialized entomological knowledge ; he realises 
the magnitude of the problem, its difficulties and particularly those due to the condi 
tions peculiar to the decentralized system under which cane is grown in India. It 
was, however, his good fortune to have worked in Hawaii during the period of the 
spectacular and eminently successful work done by Koebele, Perkins, Muir and their 
associates in the introduction of parasites of pests forming the natural method of 
control. A system which has boon successful in a highly organised industry confined 
to narrow insular limits need not neoessarily have the same degree of success 
when transferred to a continental area where the methods of agriculture and the 
efficiency of organization are remote from those where the principles of the natural 
method of control were triumphantly vindicated. Nevertheless the constant loss 
is so pronounced and the possible benefit so great that it would be wrong not to 
consider this method and to give it a detailed and long continued trial whatever the 
difficulties and however remote may be thought the prospects of success. 
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A s I have already written Government is deeply interested in the development 
and well-being of the sugar industry. It is a partaker in its profits and may even bo 
regarded as a shareholder. Government has undertaken to devote a portion of 
the funds coming from the Excise to the sugar industry and it is suggested that here 
lies an opportunity for an investment of these funds which will not only react to the 
benefit of the industry but will at the same time increase the industry’s contibution 
to the Imporial Revenues. 


REFERENCES 

Butler, E. J. (1917). Flani Disouses and thoir Remedies, Calcutta. 
Lefr*>y, M. (190B>. Agri<\ J . lad., 1,97. 


Table I 

Average sugar per cent cane in factories operated by Messrs . Begg Sutherland ds Go., Ltd 
for the month of January and for the years 1924 to 1935 . 


Y ear 

Bal- 

ram- 

pur 

Barra 

Chan- 

patia 

Oauri 

Mar¬ 
in >w- 
ruh 

Pur- 

lab- 

pore 

Sama- 
Ryara stipur 

Ave¬ 

rage 

1924 


• 


11*3 


9-6 

121 

11 * 7 

11*4 

11*3 

i 

11*2 

1925 




10*7 



11*7 


11*4 

Hi 


1926 


• 


11*3 




10*6 


11*4 

10*7 

1927 




11-9 


10*3 

11*8 

11*8 

11*3 

11*7 

11*4 

1028 


• 


11*7 



11*7 

11*7 

110 

12*0 

11*2 

1929 


• 


11*3 


11*2 

11*4 

11 7 


11*5 

11*3 

1930 

« • 

• 


10*8 

i 

I 

11*2 

111 


11-2 

11*2 


1931 

t • 

• 


11*3 

I 

11*3 

11*4 


11-5 

11*8 

11*3 

1932 

• • 

• 


11*2 

• • ' 




11*4 

m 

11-2 

1933 

• • 

• 


10*6 

11*8 

10 *8 

11*5 

11*3 


TO 

111 

1934 

• • 

• 

11*4 

11*3 

11*2 

11*8 

11*9 

11*4 

11*2 

11-2 

11-4 

1935 

• 

• 

120 


11*7 

11*3 

11*1 

11*3 



11-8 

Average 

• • 

• 

11*7 

( 11*3 

11*5 


11*6 

11*2 

Hi 

11*8 

11-2 
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Appendix 

Result of a survey of the condition of sugarcane crop in Bihar and the United Provinces 

with reference to borer infestation 

The survey was made over the supplies of cane delivered to the eight factories, 
the operation of which is controlled by Messrs. Begg Sutherland & Co., Ltd. These 
factories are Balrampur, District Gonda; Gauri Bazar, District Gorakhpore; Purtab* 
pore, District Gorakhpore and District Saran; Marhowrah, District Saran; Barrah 
Chakia and Chanpatia, District Champaran; Ryam and Samastipur, District Dar- 
bhanga. Prom east to west these factories are spread over a distance of 300 miles 
and from north to south of about 100 miles covering an area of about 30,000 square 
miles. The area supplying cane to these factories is about 100,000 acres, mainly 
in small plots. 

The examination of the cane was made at the factories and every precaution 
was taken to make the survey representative, (a) of the areas whenoe supplies of cane 
were drawn, (b) of the material delivered. Tho survey was made by the factory 
staffs aoting under general instructions given by the writer. In order to familiarise 
the staffs with the object of the survey the complete contents of carts were subjected 
to examination. Afterwards the inspection was restricted to parcels of 100 sticks 
taken from a cart or from a railway waggon. The method of inspection followed 
was to split the sticks of cane lengthways and to divide the material into sound and 
borer infested portions. These latter included cane whioh, while not showing evi¬ 
dence of actual wound injury from borer, presented symptoms of disease as shown 
by the presence of discoloured fibre. A count of the relative frequency of borer 
infestation and of symptoms of disease in the absence of wound injury was not 
made. Roughly, however, of tho unsound cane, 90 per cent was distinctly due to 
borer damage and 10 per cent was apparently infected with disease in the absenc e 
of mechanical damage. After the separation was complete, the two portions were 
weighed and subjected to analysis. Tho analysis included the determination of 
solids, sugar and purity in the juice expressed by a hand mill. From these analyses 
passage to the composition of the cane and to the yield in the factory was made by 
the use of the expressions;— 

Sugar per unit cane=s=p[l—(/+ -4 /)], where p is the polarization of the 
juice and f the fibre in the cane. 

For sound cane a value of 0* 15 was aooepted for/ and of 0* 175 for infes ted cane. 

The expression above then reduces to— 

Sound cane .. . . *=0 790 p 

Infested cane . . . 8=0*755 p 

To determine the yield in the factory a mill extraction of *94 was taken for 
pfmnd cane and of *93 for infested cane. 
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In both cases a virtual purity in waste molasses of *35 was taken whence the 
following expressions result: 

Sound cane-Yield per unit cane = '9is(j —*35)//(l—*35)=1*4 5s(j —*35)/j 

Infested cane-Yield per unit cane=*93 s(j —*35)/;(l—*35) = 1 *43 a(^—*35 )Jj 

where j is the purity of tho expressed juice. 

A tabulation of the results of the survey follow. 

Schedule I gives the average of the daily determinations as made at Ryam 
factory. This serves to show the variation in infestation over a district. It oovers 
the cane supplied locally by cart and from seven stations on tho Darbhanga-Sita- 
marhi branch of the B. & N. W. Rly. Schedule IT gives the average results of the 
survey as made at the eight factories controlled by Messrs. Bogg Sutherland & Oo., 
Ltd., and in addition to local supplies covers the areas given below : 

Balarampur .—Stations on the Gorakhpur-Gonda loop line of the B. A N. W. 
Rly. from Gonda to Pachpera and from Maskunwa to Colonelganj on the main line. 

Gauri Bazar .—All local cane. 

Purtabpore .—Stations on the main line of the B. A N. W. Rly., from Tahsi 
Peoria to Bhatapoknr and from Thawe and Jala!pur on the Gorakhpore-Sivan loop 

Marhowrah .—All cane local. 

Barra Chakia .—Stations on the Snmastipur-Narkatiaganj branch of the B. A; 
N. W. Ely. from Silout to Bettiah'and from Ramgarwah on the Sagauli-Raxaul spur. 

Samasfipur .—Stations from Silout to Nayanngar and from Hayaghat to Begu 
Sarai. 

Chanpaiia .—Stations from Bagaha to Sikta on the Samastipur-Bagaha loop 
of the B. & N. W. Rly., from Narkaliaganj to Bettiah on the Samastipur-Narkatia- 
ganj branoh and from Gunaha and Amolwa on the Beknathoree spur. 

Ryam .—Stations from Bairagnia to Kishanpur on the Samastipur-Narkatia- 
ganj loop of the B. & N. W. Rly. 

Schedule III gives the result of a survey made of a field of cane at Dowlatpore. 

During the course of the survey the following observations were made * 

1 The infestation seems to be fairly uniformly distributed as between top 
stem and root borer. 

2. In well cultivated cane, in the presence of extensive borer r infestation, crops 
much above the Indian average may be obtained. An instance of this condition is 
to be found at Dowlatpore where one of the best crops in Bihar and cutting out at 
about 800 mds. per acre was found to be infested in 19*5 per oent of tho intemodes. 
Notwithstanding the satisfactory yield the damage is just as real as if the outturn 
was below normal. 

3. Compared with what the writer remembers of the effect of borer damage 
on noble canes, the Co. canes seem resistant to or perhaps tolerant of borer injury. 
Cane of normal height and appearance was frequently seen with as many as twenty* 
five per cent of the intemodes borer damaged often to the almost oomplete destruc¬ 
tion of the parenchyma in the infested intemodes. 
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4. In the case of top borer damage in well tended crops the tipper buds sprouted 
and normal growth followed. 

5. In the majority of cases, the node formed a barrier preventing the spread 
of infection of micro-organisms from one internode to those adjacent. In some oases 
this barrier was not effective. 

6. Instances were observed of a widespread pathogenic oondition independent 
of borer injury. These canes often presented a parenchyma of a yellowish red 
colouration with or without the presence of red streaks. In appearance these canes 
corresponded with the illustrations representing the appearanoe of oollar-rot and of 
wilt given by Butler. Less frequently, a red discolouration associated with trans¬ 
verse white patches and symptomatic of red rot were observed. The writer suggests 
that these pathogenic conditions are ones which can be transmitted from seed cane 
to growing crop. 

7. The external appearance of a field or of individual canes is no criterion of the 
extent of borer infestation. Well grown fields of cane on examination some times 
showed a greater incidence of infestation than did poorer fields in the immediate 
neighbourhood. 



Survey of borer infestation at Ryam 
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Survey of borer infestation at factories operated by Messrs . Begg Sutherland db Co., 
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Schedule in 

Borer infestation at Dowlatpore 


Number of canes examined 
Number of canes wholly sound 
Number of canes infested 

Number of internodos. 

Number of infested intemodcs 
Number of sound intemodes . 

Weight of cane examined (mds.) 

Weight of wholly sound canes „ . 

Weight of infested canes „ . 

Weight of sound canes „ . 

Weight of infested canes „ . 

Weight of 100 internodes of sound cane (srs.) 
Weight of 100 intemodcs of infested cane „ 
Weight of cano if wholly sound (mds.) 

Loss in weight due to borer „ 


1,065=100*0 
171 = 15*9 
894=84-1 
17,146=100*0 
3,344=19*5 
13,802=80*5 
29-8=100*0 
5*2=17*5 
24*6=82*5 
26*1=87*5 
3*7 = 12*5 
7*56 
4*13 

32*4 = 100*0 
2 * 6 " 8*0 


Sound material—Sugar 12*2 per cent—Purity 83*9—Yield 10*3 
Infested material—Sugar 10*1 per cent —Purity 69*0 -Yield 7 * 1 
All material—Sugar 12*0 per cent—Purity 82*5—Yield 9*9 


It is of interest to note the difference in weight per intemode as between sound 
and infested material. The data obtained here indioate a loss to the grower of 8 
per cent independent of any loss due to cane which may not have survived the attaok 
of borer or which may have boon arrested in development. 






A NOTE ON THE ONGOLE BREED OF CATTLE 


BY 

R. W. LITTLEWOOD, N.D.A., I.A.S., 

Deputy Director of Agriculture, Livestock, Hosur Cattle Farm 

This breed is regarded as a dual purpose one. The bulls are used for work 
purposes in most of the districts, north of Madras, as far as Vizagapatam, Kumool 
and Bellary districts and the cow is one of the chief sources of the Madras City 
milk supply. From enquiries made, it is estimated that about 2,500 cows of this 
breed are imported into the Madras City each year from the breeding tract, some 
are returned to the tract again when dry and others are sold to the butchers. The 
Ongole cow yields on the average about 2,500 lb. milk in a lactation in Madras. 
The Ongole Cattle Farm was opened in 1918 for the purpose of building up a pure 
herd of these animals which would calve regularly, produce good bulls for breeding 
purposes in the district and cows with a good average milk yield. In the beginning 
48 cows were purchased from the breeding tract. Some were disposed of at different 
periods for various reasons and the number was reduced to 25. During the Jast 
ten years, particulars have been worked out regarding the milk yield of the selected 
foundation stock and their progeny with the following results. 

I. The average yield of milk of the various classes :— 


lb. 

(а) Foundation stock. 2674*1 

Daily average. 9*8 

(б) Farm-bred cows with over 2 lactations .. ,. 3626*4 

Daily averaga' . 11*5 


Farm-bred show an increase of 852 lb. milk in a lactation with a daily average 
increase of 1*7 lb. per cow. 

The average yield of farm-bred stock, even including cows with one or two 
lactations, is 3,251 lb. and a daily average of 10*5 lb. 

II. The average maximum yields arc as follows :— 


1b. 

(o) Foundation stock. 3,714 

Daily average . 11 -0 

(6) Farm-bred cows (over 2 lactations) .4,047 

Daily average. 12-6 


Farm-bred show an increase of 332 lb. milk with a daily average increase of 1 lb. 
per cow. 


( 232 ) 
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III. The highest individual yield in a lactation is :— 


(а) Foundation stock 
Daily average . 

(б) Farm-bred cows . 

Daily average . 


lb. 

5,422 

141 

7,181 

21-5 


On this Station 10 cows have yielded over 5,000 lb. milk in a single lactation, 
and 12 cows have yielded between 4,000 and 5,000 lbs. milk in a single laotation. 

IV. The best average milk yield in each class is :— 

lb. 

(a) Purchased cow ...... 3,761 

Daily average. 11*5 

(h) Farm-bred cows (4 in number) . 5,682 lb., daily average 17*1 lb. 

5,714 lb., daily average 16*1 lb. 

6,258 lb., daily average 14*0 lb. 

5,361 lb., daily average 13 7 lb. 

V. The average dry period omitting abnormal cases :— 

Days 

Foundation cows • •••... 177 

Farm-bred cows . . . . . . . 147 


VI. The average age at which heifers calve on the Farm is 3 years 4 months and 
in the district 4 to years. The average weights of the calves are :— 

lb. 

Bull calves .65} 

Hoifer calves ....... 60 


In April 1932, 38-2 Ongole cows at the Chintaladevi Livestock Research Station 
averaged 14 lb. milk per day per cow for the month. 

VII. The average number of calvings for 15 old cows (15 to 17 years of age) 
is 8*5. Milk yields in general show an increase from the third lactation onwards, 
five cows gave their highest yields in their seventh lactation and three in their fifth. 
On the average a calf is produced every 10 months. 

The female stock in the district is much neglected and usually takes the last 
place as regards feeding and attention. For instance, a ryot devotes his special 
attention to his work cattle, next to these come his bull calves which he is rearing 
next the cows suckling bull calves and lastly his dry cows and heifers. 

The rearing of Ongole dairy heifers is generally in the hands of the poor class 
chiefly Malas ; these people are usually the field labourers and weavers as well. 
They select one or two promising heifer calves from the ryot’s herds, two to three 
months after they are weaned, generally at the age of about 12 months. The system 
of purchasing is usually, the Mala selects a oalf and either purchases it outright, or 
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on stipulation such as face value plus a oertafai amount of the profit when the ufa**! 
is sold, or the family agrees to do a certain amount of work at the time of the culti¬ 
vation season for the ryot. The calf is reared oarefully and generally attended to 
by all the members of the family, the number of calves reared vary with the size of 
the family. The females collect grass in their spare time or obtain fodder from the 
ryot as part wages whilst returning from work. A sufficient quantity is collected 
and stored in the harvest season when they assist the ryots in harvesting. This is 
supplemented with grass which is collected. It is fed in small quantities regularly 
along with some Variga Pottu (grain husk) and the washings from the kitchen. 
The heifers come to heat through good and regular attention from the ago of 30 
months and onwards. Promising animals pass several hands with a little profit 
to each. As soon as the Mala sells, he goes and purchases another animal with the 
money. In some oases these people walk many miles in searoh of a good heifer. 
When the animals are nearing parturition, they are purchased outright by dealers 
and when a sufficient number are procured, they are sent to Madras as milch animals. 
Some of these after they go dry in Madras are sent back to the district again to be 
maintained until they calve again. The maintenance charges one or two years ago 
were from Rs. 6 to Rs. 8 per month and a turban or doth was given to the Mala 
when the animal calved and was taken back. 

The Ongole cattle on the whole have poor horns and they have not a characteris¬ 
tic shape like breeds such as the Kangayam and the Mysores. Amongst the work 
cattle in the traot itself all sorts and sises of horns are seen. The hom in the bull 
is short and stumpy and in several instances it is inelined to be slightly loose but is 
not noticeable until shaken by the hand. Several experts have been consulted 
regarding this but they are not able to throw any light on the subject ; the late 
Imperial Dairy Expert (Mr. Smith) stated that loose horns are common in the Hariana 
and Kistna Valley breeds of cattle and these are very similar in type to the Ongole 
and he concludes that this is due to years of domestication. Loose horns are very 
oommon in the Sahiwal breed of cattle also. In any case both in his and the writer’s 
opinion, this is a minor fault if the cow is otherwise of the proper type, a regular 
breeder and a good average milker. In the West in judging animals, little or no 
notice is taken of the hom. In judging the scale of points one mark Is allotted 
for horns out of 100. Loose horns have been noticed in some of the Ongole heifers 
at Hosur at tho age of 2 years and they have become tight at the age of 3 to 3} years. 

The average weight of an Ongole cow is about 900 lb. to 1,000 lb. and a bull 
from 1,200 to 1,360 lb. A fully-giown bull of good size will weigh about 1,600 lbs. 

Hie height of a good bull behind the hump is about 60 in. and at the oroup 61 in. 
the girth measurement is 80 to 86 in. and the length from the top of the shoulder 
blade to the buttocks is 64 to 80 in. 

The height of an average cow is 62 in., the girth measurement 68 in. and the 
length 53 in. 

The frit percentage of the milk averages from 4*5 to 6*8. 
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PLATE XXI 



2. Ongole cow No. 148, milk yield 4890 lbt>, daily avenure 20 6 lbs 
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Cow No. 


Age 

(years) 

Number 
of calv¬ 
ings 

Average 

milk 

yield 

Average 

daily 

average 

• 

Maximum 

milk 

yield 

| Average 
number of 
days 

2 

• 

• 


14 

9 

ib. 

3,226 

1b. 

111 

lb. 

6,422 

213 

25 

• 

• 


15 

8 

3,761 

11-5 

5,351 

216 

S3 

• 

• 


15 

9 

3,384 

10*6 

4,368 

129 

13 

• 

• 


11 

7 

2,934 

11*9 

4,723 

118 

57 

• 

• 


12 

5 

3,238 

10*0 

4,604 

172 

78 


• 


10 

6 

3,326 

9-9 

4,142 

213 

71 


• 


11 

6 

4,070 

12*9 

4,779 

137 

79 



• 

10 

4 

3,717 

11*2 

4,156 

335 

87 


• 


9 

5 

3,746 

10*8 


116 

95 


• 

• 

6 

3 

5,682 

171 

7,190 

140 

100 


• 

• 

8i 

4 

4,340 

i 

14-5 

5,421 

261 

101 




8 * 

4 


14-1 

5,355 

133 





6 

3 

5,714 

16*1 ! 

6,687 

149 





8 

3 

4,485 

13*5 I 

5,295 

195 

1U 




8 

4 

4,838 

10-3 | 

6,206 

161 

116 




7 

3 

3,489 

12*9 < 

4,251 

143 

133 




6 

2 



4,873 

208 

93 




7 

3 

3.936 

12-1 

4,877 

156 

119 

• 



61 

.1 

4,330 

11*2 

4,380 

• • 


• 



51 

2 

5,236 

12-9 

5,236 


148 

• 



51 

2 

4,890 

20*6 

4,890 

266 

191 

• 

♦ 

• 

H 

2 

5,361 

13*7 

5,361 

06 







THE PROBLEM OF WHEAT PRICES* 


BY 

J. M. LOBO-PRABHU, I.C.S., 

Dehra Dun 

The Royal Commission on Agriculture admitted that agricultural marketing 
was a closely guarded secret which its researches were not able to penetrate. But 
though the Commission stressed the necessity of systematic surveys, it was not 
until the catastrophic fall in prices of grain began in 1930 that any attempts were 
made. These efforts being far from comprehensive, marketing remains an arcana 
which must be mastered in the interests of agriculture. 

The marketing of wheat is probably most important and certainly most complex. 
It is important because wheat is a commercial crop of great value in northern India, 
to which the prices of other grains are linked. It is complex because the market 
is world wide, the tone of prices being set by Liverpool and because a system of 
practices has grown up that distorts the working of the economic forces of supply 
and demand in favour of a chain of middlemen and speculators. In the scope of 
this short thesis, it is not possible to exhaust the intricacies of the subject or tho¬ 
roughly to examine the variations in detail over the vast area of wheat cultivation 
Only a general view of the subjoct can bo attempted. 

India produces over an area of 35 million acres roughly one tenth of the world’s 
wheat supply which is marketed through hundreds of mandis. Information collected 
of about 80 mandis , big and small of northern India constitutes the basis of this 
thesis. The accompanying tabular statement contains information of twenty 
markets selected for their representative character. 


Mechanism of the market 

In India, exoept in the Punjab, the grower seldom consumes wheat which 
has therefore to be purveyed to the richer classes or sent to outside places through 
middlemen. These middlemen form a chain of which the village moneylender is 


• One of the two successful essays which shared equally a prize of Rs. 500 offered 
by the Imperial Council of Agricultural Research for an e^ay on wheat marketing. 
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the first link. He commands the grain of the village in varying proportions, on an 
average about 25 per cent of it. His price is calculated from the rate prevailing 
at the nearest mandi from which are deducted the arath charges, the costs of trans¬ 
port and his own commission varying from 2 to 4 chattaks on a rupee worth (1 j 
per cent to 4 per cent). He also swells his profit by false grading and weighing and 
misrepresentation of current rates. His position as creditor enables him to command 
the grain and dictate the price. The greater portion of the grain he receives is sent 
to the town mandi for auction through some arthi with whom he has permanent 
relations and who therefore reduces his arath charges. The rest he stocks for sale 
at better prices or for advancing to growers for seed on a salsawaya (25 per cent) 
or deorhi (50 per cent) system. 



AGRICULTURE AND LIVE*STOCK IN INDIA 


LV, m 


23 1 



SJ900JB VJio'x 


sioAnq 

jo 

touam aSwinA 


WfoooSv 19 q*o qSnojq^ n»8 





















24 


AGRICULTURE AND LIVE-STOCK IN INDIA 


[V, m 

Then there are the village grocers and itinerant buyers through whose hands 
passes probably 15 per cent of the grain. They fall in the same category as the 
money-lender except that their commissions are lower, lacking as they do, the bar* 
gaining powers the latter enjoys as creditor. They moreover do not, as a rule, 
receive concessions from the arthi, They sell outright and depend for their profits 
(1 per cent to 3 per cent) upon a rapid turnover. 

Next comes the town grocer who commands about 15 per cent of the grain 
mostly from growers who are indebted to him. He buys at nearly all the mandis 
at one seer per rupee less than the prevailing rate (6 per cent to 9 per cent accord¬ 
ing to the price). Like the village money-lender he has opportunities for mani¬ 
pulating the sales and like him he sells or stocks the grain.* 

The grain of about 30 per cent of the growers, most of that purchased by the 
village money-lender, the village grocer and the town grocer and all purchased by 
the itinerant buyer is brought to the platform of the arthi where in the early morn¬ 
ing pacca arthis come in numbers and bid for it. When the auction is closed, the 
seller takes the grain to the purchaser’s shops where it is weighed at 40£ seers to the 
maund instead of the legal 40. There may be false weighing (anywhere from \ to 
2 seers in the maund). Very often there is an excessive deduction for the bag in 
which the grain is weighed and there is always a deduction of 0-5-0 per cent for 
dirt. After settling disputes about quality which are raised by the purchaser when 
the grain is being weighed, the seller is given a reoeipt to take to the arthi on which 
the final account is made after deduction of 1-9-0 per cent as weighment charges^ 
0-10-0 per cent as dane and 0-1-0 per cent as charity. There can be no doubt that 
these charges, say Rs. 4-3-0 per centf are very heavy. The grower pays them be¬ 
cause they are of established usage and are extracted from him even when he sells 
by contract. In some mandis , the grain of all the sellers is sold en masse thus dosing 
the auction to all but large buyers and thereby reducing competition. Not rarely 
the arthis make purchases for themselves through agents and nearly all of them 
favour the purchasers with whom they have constant dealings and very often 
secret agreements for a division of profits. 

All middlemen, exoept the landholder have been enumerated and at this stage 
their charges can be summarised : 

Arthi 2 per cent to 8 per cent. 

Town grocer 6 per cent to 9 per cent. 

Village money-lender]’] 

Village grocer >■ 1 per oent to 4 per cent in addition to arthis charges. 

Itinerant buyer J 

The landholder commands about 10 per oent of the wheat at a price whioh he him - 
self is likely to receive. The growers get the best price at the mandi arath but a 

•In some u*andu Where the arath system is not in vogue, the town grocer performs the 
functions of the arihi taking as his commission, either one seer per ru{>ee or a number of 
ohargos akin to arath charges. 

tTheee are charges for Qhaziabad but they are a fair index to the general practice. 
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great many of them are compelled to esll to the moneylender on account of indebt¬ 
edness or to the village grocer and itinerant buyer for want of conveyance to the 
mandi . 

The pacca arthis (stockists) who purchase the wheat at the auction may con¬ 
tract to sell it to exporters on a commission basis varying from 0-4-0 per cent to 
1-4-0 per cent or they may hold it in reserve for better prioes bringing it to the plat¬ 
form according to the prices. The same grain may come as many as ten times 
to the platform being burdened each time with the auction chargos. When th e 
monsoons commence auction transactions cease as the arthis lock up the wheat to 
prevent deterioration and to wait for speculative factors to settle down. Tn bhadon 
(September-Octobor) when the prioes in European markets of which the dependent 
harvests are garnered, are known and the rains have given a forecast of the kharif 
outturn and the sowings of rabi, the khattis are opened and wheat is unloaded at a 
price which remains more or less stable. 

Contracts for export of wheat are often made by telegram or letter and much 
wheat moves overland on account of tlie difference in prices. Overseas export 
generally takes place in the harvesting months when it bridges the interval between 
the antepodean harvests of South America and Australia and those of the northern 
latitudes. 

The element of speculation may now be examined. In many of the larger 
mandis contracts for future delivery recorded on parchas and secured by a deposit 
are made and often registered with the local chamber of commerce. The parchas 
for delivery or acceptance may be purchased by the public but at each transfer the 
chamber of commerce and the broker who put through the sauda receive a com¬ 
mission. The price of these futures and of retail wheat linked to them fluctuates 
from day to day with the variations in the world market, forecasts, manipulations 
sometimes, panic very often. Fluctuations however are not considerable and unless 
due to some real change governing supply and demand are not of long duration 
but a great deal of money belonging to amateurs is lost to professionals who know 
what they are playing for. Whether they play for a rise (taijwallas) or for a fall 
(mandewallas), they do so on fairly accurate forecasts and unless they are tamper¬ 
ing with the market, their operations tend to steady the prioes. In addition to these 
bull and bear transactions, options to buy, soil or to do both can bo secured by 
payment of a premium. If the rise or fall in price makes it profitable, the option 
is exercised ; if not the premium is lost. 

Amateur or dishonest speculation may tend to distort prices for a time but 
on the whole mistakes or for that matter, dishonesty, counteract their kind and 
prices remain largely unaffected. The quotations of the Hapur futures for this 
year, show for instance, that except in the month of April when*lhe price rose by 
0-3-0 per maund, probably due to actual conditions of supply, the price in other 
months did not vary by more than an anna. Much the same is the tone of other 
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mandi *. Speculation therefore does not affect prices anywhere to the extent popu¬ 
larly believed. Nonetheless it is to bo condemned on account of the uncertainty 
it introduces in prices which often stampedes the growers into unfavourable sales* 

A very intimate connection exists between the credit of the growers and middle¬ 
men and their bargaining power and profits. The grower’s credit is the weakest. 
His old debts due to bad harvests and improvidence have been augmented by the 
rise in the value of money while the fall in prices of grain has taken away the power 
of repayment. The growers are generally indebted, which fact narrows the agencies 
for borrowing, increases the rate of interest and what is far worse, compels the sale 
of grain at disadvantageous times and terms. 

The systems of money-lending are in themselves atrocious. The saUawaya 
system as the term connotes supposedly gives the money-lender a fourth of the ad¬ 
vance as interest. In practice ho takes far more by the peculiar way of reckoning 
interest for which the year is divided into three parts, the first from July to October, 
the second from November to March and the third from March to July. Interest 
is reckoned at 25 per cent and 12£ per cent on all advances made during the first and 
second period respectively without reference to the month. No interest is charged 
for advances in the third period. Actually the loans of the cultivator arc naturally 
so distributed that the salsawaya is calculated to wprk up to 45 per cent per annum, 
while the deorhi , not unknown works up to double that rate. 

There are other agencies for borrowing, the Kabuli, for one, whose rates are 
higher and whoso harshness in collection is unmitigated. Co-operative banks 
finance cultivators at interests varying from 10 per cent to 15 per cent but as prepay¬ 
ment of loans is a precedent condition, the grower rarely avails himself of this agency. ‘ 

The village money-lender does business on his own capital and when tempted 
into larger investments obtains loans from mandi money-lenders at rates varying 
from 9 per cent to 12 per cent. His operations generally are limited by the small 
capital and the relatively high rate of interest he pays and for this reason he unloads 
the grain instead of holding it for better prices as the mandi money-lenders and 
arthia do. 

In respect of capital, the village grocer is practically in the same category as 
the money-lender. The itinerent buyer has no reserves to speak of and works often 
on money borrowed at interest from 12 per cent to 18 per cent. The auction arthia 
generally obtain money from deposits, joint stock banks, exporting firms and shroffs . 
at interest varying from 9 per cent to 11 per cent. The stockists and in smaller 
tnandis auction arthia who stock grain in khakis or kothas obtain accommodation 
to 75 per cent of the value of their stocks from joint stock banks at a rate of 7 per cent. 
This relatively cheap money enables this class of middlemen to stock grain for 
better prices or speculation. 



THE PROBLEM OF "WHEAT PRICES 


243 


Operations in the wheat market are in essentials remarkably uniform over the 
area of production in mandis big and small. As the abstract shows, variations are 
only in detail of the relative importance of different middlemen. It remains to be 
added that in addition to upeountry mandis wheat is stored in large quantities at 
the ports, Karachi, Bombay and CaVutta. Karachi enjoys importance because on 
account of its low rainfall, its storage facilities are better and on account of its posi¬ 
tion it commands the wheat of the Punjab and Sindh which are the chief exporting 
areas. 


What determines wheat prices 

As has been shown, the prices obtained by the grower follow the mandi rate 
from which definite deductions ore made according to the middleman to whom the 
fates may deliver him. The mandi rate is not fortuitous or dependent to any appre¬ 
ciable extent on the bidding of the arlhis , though outwardly it may appear so. Over - 
ruling the fastnesses of all the middlemen and mandis, the economic forces of supply 
and demand determine the rate in each market, a market being an area in which at 
a given time, the price of all commodities of the same description is the same. 
Differences in price due to freight or other charges, define a market but a rise in 
price may overcome the difference and merge two or more markets together. 

In a market, the economics of price arc that any given time, the marginal de¬ 
mand or utility determines the price for the existing supply. Over a longer period 
of time, demand being constant the costs of production of the marginal producer 
determine the price. In applying these laws to wheat, it is to be remembered that 
wheat because it can be stored, graded, transported and is in universal demand, is 
a commodity of international value. The market for it tends to expand or to con¬ 
tract according to the prices. 

The following faotB about the wheat market may therefore be inferred-- 

1. Wheat is a mobile commodity, its markets being determined in these days 
of transport facilities and alert business organisation, by prevailing prices. 

2. The highest price prevailing in any component market determines the prices 
in all other markets. 

3. Transport charges represent the bulk in the difference in prices at different 

places. 

4. As storage facilities are deficient in India, the marginal utility of the entire 
available supply determines the price. The larger the market, the more difficult it 
is to regulate supply which therefore is a passive factor in determining prices. 

5. The total supply in the world market is extremely fortuitous for many 
reasons, chiefly (a) wheat is harvested in different months in different parts of the 
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world which makes forecasts difficult, (b) consumption is not stable as wheat substi - 
tutes and is substituted by other cereals as an article of food, according to the prioes, 
(c) absence of alternatives in the Bhape of crops or employment may compel produc¬ 
tion below costs of production, (d) changes in tariffs and currencies and specially the 
recent militant nationalism of several countries to be self-sufficient upsets attempts 
to equate supply to demand at a determined price. 

6. Wheat prices fluctuate markedly between seasons as the majority of culti¬ 
vators bring the grain to market at harvest time, which lowers marginal utility. 

7. India with a wheat acreage of 35 millions can produce all the grain required 
for internal consumption and at least in years of good crops there is a surplus. This 
surplus can be exported only if foreign prices rise by at least the oost of transport 
which ac-Karachi to Liverpool is about Re. 1 per maund. 

8. The production of wheat is becoming subject to the law of diminishing 
returns as is evident from the following figures 







Area 

Outturn 






(million 

(million 






acies) 

tons) 

1901-02 • 

• 

• 

• 

• • • 

. 18-03 

0-09 

1930-31 

• 

• 

• 

• a . 

. 32-18 

9*30 

1933*34 . 

• 

• 

• 

... 

. 35-7 

9-30 

DO THE PRICES CONSTITUTE A FAIR RETURN TO THE GROWER 


This really involves two questions (1) whether the prevailing wheat prices are 
fair and (2) whether the grower receives a fair proportion of them. The fairness 
of prices depends firstly on their relation to the costs of production. The present 
price of wheat upcountry, near the source of production is, on an average, Rs. 2-8-0 
to Rs. 2-12-0 a maund, while at harvest time it was six to eight annas less. In 
places further away, the price may be higher but the difference almost wholly re¬ 
presents the cost of carriage and is not part of the real price. In regard to cost of 
production, attached is an estimate prepared for me by the Superintendent, 
Government Aepieultural Farm, Meerut, which I have decked from data I have my¬ 
self collected The price of the Government Farm product is Rs. 2-1-9 or Rs. 2-3-9 
per maund according as the field is irrigated from canals or from wells; while the 
costs for the cultivator are Rs. 2-8-0, Rs. 2-12-0, Rs. 2-4-0 according as the field is 
irrigated by canal or well or is unirrigated. These costs, if anything, are under¬ 
estimated because they assume, even for unirrigated fields, an outturn of 882 lbs. 
while the average outturn for India this year is 589 lbs. To these oosts must be* 
added marketing charges varying from 2 per cent to 10 per cent and transport charge 
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4 to 5 pies on hachcha roads and 2 to 3 pies on pacca roads. The production costs 
therefore are in exoess of the prices even in an area like Meerut where the yield is 
relatively high for India. 


Table II 


— 

Cost per 
a^re at 
Government 
Farm tak¬ 
ing an 
average of 
30 mds. 
(2,400 lbs.) 
per acre 

If irri¬ 
gated 
from well 

A culti¬ 
vator’s 
irrigated 
area taking 
an average 
outturn of 
15 mds. 
(1,230 lbs.) 
per acre 

If irri¬ 
gated 
from well 

A culti¬ 
vator’s 
irrigated 
area taking 
an average 
outturn of 

10 mds. 
(882 lbs.) 
per acre 


Rs. A. P. 

Rs. A. P. 

Rs. A. P. 

Rs. 4. P. 

Rs. A. F* 

Rent 

20 0 0 


10 0 0 


8 0 0 

Canal dues 

3 12 0 

7 8 0 

3 12 0 

7 8 0 


Ploughing and level¬ 
ling 

15 0 0 

.. 

8 0 0 

.. 

6 0 0 

Manuring 

10 0 0 


5 0 0 


* • 

Seed and sowing 

4 8 0 

•• 

4 0 0 


4 0 0 

Watering 

1 2 0 


0 12 0 



Roguing and weeding, 
etc. 

I 

0 8 0 

,, 


.. 

# # 

Harvesting 

2 8 0 


2 8 0 


2 0 0 

Threshing and win¬ 
nowing 

1 

6 0 0 


3 8 0 


2 8 0 

Total cost 

63 0 0 

! 

67 2 0 

37 8 0 

41 4 0 

22 8 0 

Cost per md. of wheat 

2 1 9 

2 3 9 

2 8 0 

i 

2 12 0 

2 4 0 


This estimate does not allow for depreciation on live stock and implements but tills 
may be set off against by products like bhu»a. 


The question then arises why and how wheat is grown on these terms. The 
answer is that wheat must be grown in rdbi if only to pay the rent and to find em¬ 
ployment. The grower continues to produce wheat because (1) he confuses his 
wages with profits, (2) some cultivators pay lower rents on privileged holdings, (3) 

o 
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they all are oontent to pile arrears in the hope of better times when they can clear 
them. It must also be remembered, first, that these costs of production arc for the 
average holding but there are a great many holdings the fertility of which is below 
the average and the rent of whioh is above the same. Secondly, those costs are for 
the average year but in bad years, the outturn may be much less. 

During the last four years, the economic friction occasioned by the fall in prices 
works against the grower, whose costs of production especially routs, debts, canal 
dues, litigation expenses and railway freights have not fallen in the same proportion 
as the price of wheat. Index numbers, left out for lack of space, roveal the dis¬ 
parity in the fall in prices of wheat and the general fall in prices. 

Costs of production vary for different growers or classes of growers but as this 
is due to natural causes, it is sufficient to be brief. The distance of the village from 
the mandi or place of consumption, the condition of the holding in respect of soil 
and water, variations of rent due to individual landholders or class of tenure, 
the condition of looal supply in respect of demand, the extent to which labour is 
provided by the grower or his family are some of these natural factors. They 
result in giving a larger or smaller share of the prevailing price to the grower. 

The question requires to be investigated as to why wheat prices, protected by 
a tariff wall of Rs. 1-7-0 per maund, in a year of low outturn should be so near the 
cost of production. I incline to the view that there is overproduction. The 
Crop Planing Conference considered, on the contrary, that this year’s outturn of 
9’38 million tons meets more or less the estimated internal consumption of 9*5 
million tons and that if the yield per acre be better, this would provide a margin 
for the area contracting for want of rain. In this connection the following facta 
require to be considered(1) the outturn this year does not represent the normal. • 
The yield per acre for the United Provinces and the Punjab which between them 
aooount for throe-fourths of the supply, was in the quinquennium 1921-22 to 1926-27 
ordinary years, 1,060 lbs. and 796 lbs. respectively. For tho whole of India, it is 
difficult to find many years, the outturn of which oompares with the present one. 

(2) Contractions in area due to rain are not considerable as is evident from the figures 
for the United Provinces; the province probably most dependent upon rains for 
sowing the area variations of whioh from 1921 to 1929 have been 99, 102, 104, 
107, 100, 97, 108,103. (4) The demand for internal consumption is efficient at 
9*6 million tons* only on account of the low price. Any rise in the price, a 
consumption devoutly to be wished, would reduce this demand. (6) Export whioh 
in pre-war years averaged 1 • 3 million tons has completely ceased of late and was last 
year actually exoeeded by the import. (6) The stocks of last year estimated at 2*2 
million tons increase the available supply. (7) Wheat acreage has increased by 
nearly 40 per cent since 1901 which is the highest increase for food grains. Tho 
Sakkur barrage will in time add another 2 million acres in Sindh. Even a very 
slight increase in the outturn of this vast acreage must cause an exoess of supply 

* Sir Frank Noyce estimated the internal consumption at 8'5'mill. 



*H& PfcOBUffiM OP WHEAT PfclClS 


247 


for whioh at prevailing prices, there is no outlet. The result of a surplus of wheat 
in the country is twofold—(1) psychological which in itself would have a depressing 
tendency, (2) a depression of prioes at least pro tanto by the cost of carrying 
over a surplus which includes deterioration and storage charges and interest on 
capital. 

The next question to be considered is whether the grower obtains a fair pro* 
portion of the price. The various deductions which the price of the grower suffers, 
are — 

(1) Marketing expenses varying from 2 per oent to 10 per cent according to 

the middleman are too high absolutely for the service rendered and 
comparatively with other countries. 

(2) As many as 90 per cent of the growers in Hoshangabad district and on 

an average about 40 per cent of all growers are compelled to sell to 
creditors at unfavourable rates. 

(3) Over 70 per cent of the cultivators are compelled to sell wheat within 

two months of threshing it on account of debts, rents and lack of 
storage facilities. The difference in price between the harvest and 
other months can be ascertained from the Crop and Season reports 
of the various provinces. For the United Provinces, Table III shows 
how wide is the arc of oscillation between the prices in May and 
November. Details for other provinces which have to be omitted 
for lack of space reveul the same variations in prices. Only a small 
part of the difference can represent the storage and interest charges 
while the rest is the price of the grower’s helplessness. 

Table III 


Number of seers per rupee 


. r 

1 May 

October 

1924 . . . . 

8-50 

7*0 

1925 . 

6*76 

0*62 

1826 . 

6-75 

6*75 

1928 . 

7*75 

7*0 

1930 . 

11*0 

13*50 

1931. 

17*0 

14*0 

1932 . 

13*80 

10*0 


(4) Bad roads make transport charges heavy and being unusable in the 
rains compel the cultivator to sell at the season of lowest prices. Rail¬ 
way freights not reduced since 1911 are now rendered disproportionate 
by tho fall in prices. 

Crop and Season reports for U. P. 

The figures for 1928 and 1929 could not be furnished as one book of the series was 
not available. 
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(6) Municipal taxes, unless the wheat is for local consumption when they 
are returned in the price, are paid by the grower. 

(6) Speculation, by the uncertainty it introduces in the prices, deters the 
grower from stocking his grain for hotter prioes. 

The steps needed to ensure a fair return to the grower 

Marketing practices present the first tangible problem in wheat prioes and 
doubtless regulated markets would save to the grower a fair portion of the price 
‘ now lost by false woighments and extortionate dues. The Royal Commission on 
Agriculture recommended that the regulations of the Bombay and Berar markets 
with some modifications, notably adequate representation of the growers, should 
be extonded by legislation all over India. These regulations for * the levy collec¬ 
tion and disposal of fees, the conditions under which licenses may be issued to brokers, 
weighmen and measurers, the places of weigliment and measuring, the scales, weights 
and measures to be used, their inspection, verification and correction’ must secure 
a larger portion of the price to the grower and may by a simplification of the obtaining 
devious methods, introduce healthy competition and raise prices. The less mysti¬ 
fication there is about marketing, tho more active will be the part of supply in deter¬ 
mining prices. Tho grower will be enabled, with more assuranoe to extend or 
curtail his cultivation or to stock or sell his wheat. The Royal Commission also 
envisaged that regulated markets would provide storage facilities, correct informa, 
tion about rates and marketing conditions, agricultural propaganda and banking 
facilities. 

Even regulated markets will not eliminate the middleman whose services are 
indispensible for a commodity like wheat. But if he cannot be eliminated, he can 
be opposed by rivals whoso competition should reduce the charges. Of theBe rivals,* 
Co-oj>erative Sale Societies, which have been tried extensively in the Punjab for 
wheat and with the experiment of which the author has been associated as ohairman 
and director of three banks, secure for the cultivator a price from 10 per cent to 30 
per cent better than what he would obtain in the open market. In the experiments 
with which the author has been associated, the oo-operative bank bought the grain 
outright from tho cultivator at prevailing prices without any commission and sold 
the same in the season of higher prices. After allowing for storage, deterioration and 
interest charges, the bank was able to make a profit which was divided between 
itself and the contributing growers. Not only this but the presence of the sale 
society tended to raise the general prices and to reduce the commission charged by 
the arthis. There are several variations of the methods of buying but the method 
followed by the author which is a modification of the German system seems to 
induoe more confidence than other methods which leave the growers with a larger 
share of the risk. 

Something might be done in the way of reducing transport charges which appre¬ 
ciably swell the grower’s costa. Tho difference in costs on pacca and kachcha roads 
is more than 2 pies per maund per mile. Extension therefore of metalled roads and 
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improvements in kachcha must reduce costs to the grower. In respect of railway 
freights, even if a general reduction be deemed impossible, a special reduotion should 
bo made on consignments to ports which will enable shipments abroad and will 
keep out foreign imports. Also judicious concessions may open up new markets 
where at present prices aro rendered prohibitive on account of freight. 

Indebtendncss, as already emphasised, is an important factor in wheat prices. 
The Royal Commission wrote * The full benefits of improvements in market organisa¬ 
tion cannot reach the mass of cultivators unless their financial position is such that 
they can act as free agents and market their produce where they please.’ Since 
the time of the Commission, the fall in prices has augmented old debts and occa¬ 
sioned fresh borrowings on all of which the lowest rate of interest the cultivator 
pays is 25 per cent. No cultivator can pay this interest and hope to be anything 
but an economic slave. Co-operative credit may help but it will be first necessary 
to free the cultivator from the existing burden and to teach him better methods of 
agriculture and wiser ways of spending. 

An improvement in prices may result if speculation in wheat is restricted to 
genuine wheat dealers. Amateur speculation is wasteful and disturbs prices by 
allowing opportunities for manipulations and tampering with the markets. If 
this wero prohibited and speculation restricted to genuine dealers, expert knowledge 
and competition of an intelligent order would be brought on the problem which 
would probably stabilise prices. 

The question of fixing a minimum price for wheat deserves careful considera¬ 
tion. Tho United Provinces Government is fixing a minimum price for sugarcane, a 
far simpler problem, tho consumers being factories which can be subjected to 
regulation. Also tho economics of price regulation in respect of a commodity like 
wheat are less clear and more complox. Attempts to disturb the working of the 
natural forces of supply and demand, to be successful should have no defeots which 
is too much to expect in regard to wheat with its scattered production over a vast 
area and under varying conditions. Though the general public could be justly 
asked and would probably without much grumbling pay more for wheat, prioe 
fixation may not be easy to achieve and may cause overproduction or contrariwise 
restrict the market wheat is acquiring by substitution of other cereals. 

Currency and exchange are important factors in prices but it is not possible to 
deal with them in detail. A general inflationist policy may remove the eoonomio 
friction working against the produoers of raw materials in favour of persons with 
fixed incomes. The American experiment has its lessons for us. In respect of 
exchange, the 18 pence ratio, not without advantages to a debtor oountry like India, 
makes Indian wheat dear in foreign markets. The Ottawa preferences fortunately 
serve to offset this tendency so far as the United Kingdom, the chief importer, is 
conoemed. 

In regard to export to foreign countries, little can be done. Better forming of 
better soils in competing countries and cheaper freights by land and aea abut Indian 
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wheat out of many markets, unless some seasonal scarcity or widespread war raises 
the prices very much above the prevailing level. Regulation of production by a 
system of quotas may improve and stabilise prices. Unfortunately India is not 
in a good bargaining position to benefit by this and it is too much to expect that 
any concessions will be made to her when she has not contributed to the world 
market for the last four years in any appreciable quantity and her costs of production 
are so high. 

Internally, the problem of overproduction which threatens to intensify can be 
mot by a oareful study of coats of production in different areas and a programme 
of crop planing in the light of the results. Other cereals, condiments, oilseeds, fibres, 

• fruits and vegetables must under careful guidance substitute wheat over areas which 
may bo subject to diminishing returns. Any marketing scheme for wheat must 
therefore be accompanied by a carefully considered agricultural programme. 

The problem of wheat prices, as note d in the beginning, is bothvast and complex^ 
It is not entirely a marketing or a local problem ; it has its roots in the fundamental 
economics of production in this country and to certain extent all over the world. 
A careful and comprehensive study is necessary and the problem must be attacked 
from various directions in carefully regulated instalments. 
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provided for unloading, examining, cleaning, weighing, and bagging the grain". 
But it does not mean that in very important wheat centres like Hapur and Amritsar 
where there are such rectangluar mandis, the large portion of the work carried on 
in the scattered shops of artias in the vicinity, is to bo ignored. These mandis 
at the same time are not exclusively meant for wheat transactions but other 
commodities like cotton, gramB, maize, etc., are also doalt with. 

2. Distribution of wheat area sown by provinces 
The most important wheat centres comprise throe provinces, namely, the 
Punjab, the United Provinces and the Central Provinces. The following table of 
distribution of areas grown will clear the fact:— 

1933-34 1932-33 

Total area sown ...... 36,0(52,000 32,970,000 acres 

Has increased by 9 per cent. 

Table I 


Area sown by provinces 


Provinces 

i 

Area sown 
in 

1933-34 

(acres) 

Punjab. 

11,292,000 

United Provinces. 

8,580,000 

Central Provinces and Berar . .... 

8,580,000 

Bombay .......... 

3,826,000 

Bihar and < )rissa ......... 

1,222,000 

North-West Frontier Province ...... 

1,041,000 

Bengal. 

145,000 

Delhi. 

46,000 

Ajmer-Merwara. 

29,000 

Indian States. 

4,258,000 


3. Total yield 

1933-34 1932-38 

Total yield 9,338,000 9,449,000 tons 

This has decreased by 1 per cent. 










WHEAT PBICM IN INDIA 


Table II 


2#8 


Yield of provinces 


Provinces 

Yield 

1933-34 

(tons) 

Punjab .......... 

3,253,000 

United Provinces ......... 

2,512,000 

Central Provinces and Berar ....... 

735,000 

Bombay.. 

790,000 

Bihar and Orissa. 

476,000 

North-West Frontier Province. 

241,000 

Bengal. 

41,000 

Delhi. 

18,000 

Ajmer-Merwora ......... 

7,000 

Indian States ......... 

1,225,000 


This shows that § of the total area sown in India belongs to the Punjab and 
the United Provinces, and { of the total yield is shared by these two provinoes. A 
large number of important wheat mandia naturally exist in these two provinces. 
Again the number of mandia is more in those districts which produce more wheat. 
For instance in the Punjab Canal Colony, Lyallpur district alone has 7 mandia 
and all of those are of equal importance. 

4. Situation or mandis 

Most of theBe mandia are situated quite near the railway goods sheds except 
Hapur which is about $ of a mile away. The difference in distance of these mandia 
vary but the important regions have a distance of 12 to 50 miles from each other. 
'The average distance from which a cultivator comes to the mandi is 10 to 12 miles* 

The cultivator at the border line will consider the distance, the rate at 
prices, and the condition of roads and bridges before he goes to any mandi. For 
instance the oultivatom of “ Kbidder ke Jalal ” village cannot take their stock to 
Tandiianwala which is much more nearer to them, due to no bridge over a stream 
hi the way and have to go to Lyallpur, 

n 
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6. Tbanspobtation AMD oommttkxoatiom 

Cultivators have to faoe tremendous difficulties in transporting their stock to 
the maniia. Firstly, the condition of roads everywhere is unsatisfactory. The 
nnn di tip " of main roads whioh connect the district with the tehsila is in fair order, 
but the adjoining roads whioh oonneot the main road with villages are great setbacks 
to the cultivators. 

To this is added the immensed trouble and anxiety oaused by the inefficient 
and weak bullooks. 

6. MlANS AMD SATIS OM TBANSPOBTATION 

Sellers (ooltivators and village baparia) use different means for conveying their 
wheat—like buUook-oarts, donkeys, oamels, and mules. Ninety-five per oent of 
the sellers bring their stock by carts. In the Punjab * Abadkars ’ or immigrants 
use oarts and the jangalis or anoient residents use donkeys and oamels. At Amrit¬ 
sar nearly 60 per oent of the sellers use oarts and 60 per cent use donkeys. Where¬ 
as at Hapur use of oarts is 75 per oent and that of donkeys about 25 per oent. 

These oarts belong to the cultivators themselves in most of the oases but some 
of them have to hire. The rates of hiring depend upon the distanoe and weather 
conditions, but usually the rates are stationary and fluctuate very rarely. For 
instanoe the following are the average rates of bullock-carts. 


For 5 miles . . 

From A to 10 miles . 

» 10 ,, 20 „ . 

Above 20 miles . . 


Rs. a. P. 


0 0 9 per maund 

0 1 0 to 0 1 3 per maund 

0 1 3 to 0 2 0 „ 

0 2 0 to 0 3 0 „ 


7. The iktkbnal conditions or uasdu 


Not only have the cultivators to surmount these obstacles in the way, but also 
they have to faoe many other handicaps. Having reached the mandi the cultiva¬ 
tor unloads his wheat on the pavement in front of his artiaa’ shops. But after this 
the cultivator has no plaoe where he can retire and take rest. There are no sheds 
to shelter the cattle from the soorohing heat of the sun. Lack of water supply 
adds fuel to the fire. They have to rest their oattie under the shade of trees outside 
the mandi, but at some mandi like Okara even trees are not to be seen all around. 
These conditions prevail .almost in all the mandia. When rain falls their condition 
becomes worst. The wheat lying in uncovered heaps is utterly spoiled. Some 
flourishing shops keep tarpala to oover it but others have no alternative but 
to let the stock waste away. The prices fixed of such wheat is at remarkably low 
rates. Since the wheat season lasts till August, difficulties due to rain am quite 
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frequent. The result of all these defects is that cultivators are anxious to get away 
from these mandis as early as possible. 


8. Sbason and daily times tor wheat transaction 

The season lasts from April to August. The daily times for wheat transactions 
vary slightly in different mandis. 


Table III 

The daily working time in important Indian wheat mandis 


Name of mandi 

Daily time 

Time of 
wheat 
transaction 

Lyallpur 


0-30 a.m. to 5-30 p.m. 

10 a.m. to 2 P.M. 

Cojra . 

• • • 

10 „ „ 

6 

M 

11 „ „ 1 P.M. 

Jaranwala 

• • • 

10 „ „ 

6 

99 

*5 to 0 p.m. 

Toba Tek Singh 

• • • 

10 „ „ 

6 

M 

*0 P.M. 

Okara • 

• * • 

9 

0 

99 

9 A.M. tO 0 P.M. 

Batala . 

• 

10 „ 

0 

99 

9 „ „ 2 p.m. 

Ferozepore City 

• • » 

6 „ M 

0 

99 


Ambala City 

• 

»> 

0 

99 

0 a.m. to 2 P.M. 

Amritsar 

• • • 

8 t> „ 

4 

99 

9 A.M. 

Hapur 

• • • 

8 „ „ 

0 

99 

8 A.M. to 2 P.M. 

Karachi 

i 

10 „ „ 

7 

99 



* They keep in touch with speculation rates and then fix the price. 


9. The number ot cultivators who come to mandis 

The various difficulties in oonveying wheat to mandis and expenses in the form 
of cartage, live-stock, on himself and wastage of time, lead some growers to dispose 
of their wheat to the village 6anio« as well as to retail purchasers. Sometimes the 
grower has taken advance money by mortgaging the harvest. 
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Table IV 


The average number of the growers , and baparis (banias) coming to mandis 


1 

! 

Name of mandi 

i 

Percentage 

of 

growers 

Percentage 

of 

baparis 

Lyallpur .... 

. 

. 

60 

50 

Okara • « . 


• • 

60 to 70 

35 

Oojra. 

• 

• 

60 

40 

Tuba Tek Singh 


. 

50 

60 

Batala 

» 

• 

20 

70 

Kotkapura .... 


• 

90 

10 

Ferozepore 

• 

• 

76 

25 

Amritsar .... 

• 

• 

26 

75 

Jlapur . » 

• 

• 

60 

40 


When making a purchase the baparis deduct cartage and some margin of 
profit. Often the baparis weigh the weight themselves and thus get about 10 seers 
more wheat for each bag. These banias who are financially better off store the 
stock and wait for better rates. Thus lack of resources debars the grower from 
the benefit which would have accrued to him but is taken away by this additional 
and unnecessary intermediary. 

10. Reasons foe the immediate sale of wheat by the geowebs 
The reasons why growers cannot wait and want its early disposal are of course 
inbred in their poverty, illiteracy and lack of resources. The following are their 
immediate needs with approximate percentage :— 

1. Lack of adequate store houses in the village ... 

2. Payment of land revenue.61 per cent 

3. Payment of debt. 30 , 

4. Maintenance of live-stock . . „ . » .2*6 

3. Purchase of seed, plough and other implements . .1*5 M 

6. Marriage of their cliildren.. 

7. Land rent.$ 

For those needs they sell away their wheat during the season when rates are 
low on account of new arrivals. Some cultivators, however, store their wheat with 
their artiae when the rates are very low till some better time. For this they pay 
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rant and merest on advance. This is all the more bad because they often pay more 
in one form than they get in another. This year it has been noticed that the growers 
are keen on selling and have nothing not even ornaments to take advance. This 
is observed from the fact that stock of wheat at present is more in every mandi than 
last year. At Lyallpur it is 3$ lakh of bags as compared to 2 lakh of the last year. 
Those who can wait are exceptionally rich and well-to-do zemindars who have enough 
income otherwise to keep their expenses. Their number is certainly not more than 
5 per cent. 

11. The different qualities of wheat 

The important qualities are * sharbati * white ’ and ‘ dara ’. The * sharbati * 
is the best of the lot and its rate is usually 0-1-0 to 0-2-0 higher than that of ‘ dara \ 

12. Methods of sale 

Having unloaded the wheat into various heaps of not more than 50 maunds 
each, one of the following methods of sale is followed :— 

(1) Under cover system— 

(а) Single bid system 

(б) Repeated bids system 

(2) Auction 

(3) Open-bid 

(4) Other special method 

Table V 

The system of sale used in different mandis 


JMandia 

Sy>tem of sale 

Lyallpur. 

Under-cover 

Single bid 

Jaranwala. 


Repeated bid 

Oojro. 

»» • 

Single bid 

Toba Tek Singh. 

»» • 

M 

Sangla. 

>> • 

Repeated bid 

Sargoda. 

»» • 

Single bid 

Ambala City . 

M 

Repeated bid 

Ofcara. 

Bohtak . 

Batala . 

Kotkapura . 

Ferozepore City . 

»» • 
Open bid 
Under-cover . 
Auction 
Under-cover . 

>* 

Amritsar . 

Karachi . 

Hapur. 

»» • 
Through brokers 
Open bid 

Single bid 
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(1) In under-cover system, the party of dalals move only for single round start* 
ing each day with the next shop in turn. Each dalal tests the wheat by potting 
his hand deep into the heap and informing his offer to the artia under the covering 
of a piece of cloth by the movements of fingers. The price is expressed in terms of 
rupees, four annas, annas, pice and half-pice. For each part of price specifio num¬ 
ber of fingers are represented. The process is carried on under cover and is meant 
to keep other bidders in dark, still other oleverly keep vigilanoe and at onoe under* 
stand tho bids of others. The highest bidder in this way settles the bargain. 

The diff erence between single bid and repeated bid is that under the former 
dalals can offer his rate only once; whereas under repeated bid he can raise it again* 
This is permissible because the bids are known only to the artia. Dalai can also 
deorease his offer if he happens to find some defeot whioh he could not see before. 
But the convention always stands to encourage single and highest bid because it 
saves time. 

Binding power .—The purchasers oan refuse the bargain on the plea that heap 
as deep and they could not see the quality underneath it or some such exouse 
There are different systems in various mandis — 

1. Buyers and sellers are at liberty to break off the bargain at any time and 

for any reason, as in Rohtak. This leads to inconvenience and un¬ 
certainty of bargains. But privilege is enjoyed by both. 

2. Kachcha for buyer and pacca for seller. Buyer alone can refuse the 

bargain. This again gives uncertainty to the seller. 

3. Bargains are pacca, but buyers can claim the recompense for bad quality 

and this affords enough opportunity for troubling the sellers. The 
growers are usually exploited. 

4. Pacca for seller and buyer both if heap is less than 50 maunds. If 

more than that the penalty can be imposed or bargain-can be cancel¬ 
led in certain cases. 

When such difficulties arise, usually the seller aooepts the lower rates otherwise 
he has to bear unnecessary expenses like weighing, labouring and cartage. 

Merits — 

1. It saves time because, every dolal gives his highest bid so that he may not 

loose the opportunity of purchasing. 

2. Cover system leads to smooth working and there are less ohanoes of hue 

and cry in the mandi. 

3. Artia cannot corrupt the system by handing over the stock to his friend 

who has given a leaser bid because others being aware of their offer* 
will protest. 

4. There is a reasonable amount of competition even under this system. If 

the dolal's offer under certain rate is rejected at one shop he will 
certainty raise his offer at the next otherwise he will not be able to 
purchase at all. 
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Demerits— 

1. Cultivators remain in total darkness and thus take no interest. Artia 

can speak a lower rate to cultivator than what actually has been 
settled as they do not come in contact with dalal. 

2. Artia can communicate to his friends under oover the latest highest bid 

and thus the latter finds opportunity to increase his offer. 

3. Heaps are sold in data (Please see under data sale). 

4. Artia can refuse even the highest bid and may keep the stock for himself 

He satisfies the cultivators with the prevalent rates. 

5. Sellers are discouraged to take keen interest in the transaction and all 

depends on discretion and disposition of the artia. Procedure 
adopted is too complex for the cultivators to grasp. 

(2) Auction is held for every heap separately. It is practised at less important 
mandis. It is done in usual manner by inspecting the grains of every heap. 

Merits — 

1. Since the auction is open and straightforward sellers are in a position 

to keep in touch, observe and realise what is going on. Thus there 
will be less chances of their being robbed. 

2. Under auotion competition is likely to be more keen and intense. 

3. Cultivators like auction and take interest which otherwise they completely 

ignore and leave to the circumstances, the whim and honesty of artias. 

4. Auotion can eliminate buyer’s dalals since they can judge from the offer 

of other buyers. But dalals in big mandis are desirable. 

5. Different heaps are disposed of separately and thus cultivators who bring 

better quality will get their due. 


Demerits — 

1. It takes more time and becomes unmanageable to clear the stock in a 

big mandi unless some system of grading the produce is developed. 

2. Experienced merchants are unable to derive any advantage of their 

experience and are at the same footing along with unexperienced. 

3. If real buyers are few in auction, prices may tend to be lower. 

4. There is likelihood of the artias dosing the auction at a lower price offered 

by his friend. 

(3) Under the open bid system rates are fixed openly but unlike auction where 
the artia repeats the latest offer and exhorts the buyers to bid higher. The bargain 
ib exactly done in the manner of ordinary shop transactions. This system is pre¬ 
valent at H&pur (U. P.)"and Rohtak. 
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Merits — 

1. If artias are honest and well wisher of the oultivators they oan secure s 

better price for the produoe. 

2. By mutual decision and unity artrns can fix a minimum rate. 

Demerits — 

1. The system is effete and competition is less intense and active. 

2. The margin of arlias * discretion widens. If he joins with the buyers he 

can sell the wheat at a lower rate, Artia also robs by giving the cultL 
vator a lesser rate and at the same time charging high rate from the 
buyers. 

(4) Some flourishing concerns invite the baparis and declare their conditions 
to them, samples alone are shown and each bapari offers his highest bid by writing 
it on chits. Thereupon either the highest offer is accepted or rejected. Examples, 
of such concerns are :— 

1. Zemindars Co-operative Society, Ltd. 

2. Producers Trading Co. both at Okara (Punjab). 

The obvious advantages are that only samples decide the bargain and the stock 
is not dealt with. Unnecessary conveyance weighing and labour expenses are 
avoided. At the same time it is another way of disposing of the stock if it is not 
cleared by an ordinary method. 

‘ Dora sale *— 

This is common in almost all the mandis. The heaps of different qualities 
are sold at the flat rates, and no separate price is fixed for the superior stuff. . It is 
up to the artia to determine the quality of wheat. Most of the heaps he labels 
as inferior and thus deducts much from the fixed rate. This usuaJly discourages 
the cultivators who knowing that they cannot get better price rarely produce 
better stuff. In addition to these advantages, “ dara ” system saves considerable 
time of both the artias and the dalals and it also saves their necessary accounts for 
separate heaps. 


13. The intermediaries 

The need for intermediaries who should represent and act on behalf of the sellers 
and buyers have been universally recognised. 

(a) Artia — 

The artia is a commission agent on behalf of the sellers and bargains with buyers 1 
daJals. He is really a pivot in a mandi on whom the whole business rotates. His 
presence is a matter of necessity and there can be no regular mandi without an artia. 
Originally he is meant for the prosperity and fair return of the cultivators but its 
often indulges in dishonest methods and tries his level best to rob his cheats. 
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The following are some of his important functions :— 

1. To sell the wheat of the cultivators or village baparis at the highest possible 

rates. For that end, he receives various offers from the buyers either 
through cover system auction, or open bid. 

2. To arrange for weighman and to get the wheat oorrectly weighed. 

3. To effect the payments of cultivators who are usually paid in cash imme~ 

diately the weighing is over. The artia receives the bill from the 
buyer later on. 

4. To arrange all kinds of labour needed for the delivery of the goods. 

5. He gives advance to the cultivators. Butin these days it is very rarely 

done due to risk involved in the unreliable conditions of the cultivators 
and government legislations. But about the harvesting time it is 
lended at an exhorbitant rate. 

6. He is also supposed to look to the convenience of his clients, but it is 

hardly done. The shrewd artias some time display this in order to 
attract them. 

(The fee charged by artia is shown in Appendix V—A.) 

Three kinds of artias — 

1. Kachcha artia . He is wholeheartedly an agent of the seller and deals 

only with the sale of his wheat at the best possible rates. He does 
not deal with speculations. 

2. 'Pacca artia' He is a medium through whom buyers purchase in a 

mandi. His chief function is to buy the desired quality of wheat 
within the rates instructed by his clients who may be an owner of 
mill, European firms, stock-holders or retail purchasers both locally 
and of outstation. Pacca-artia is a man of position, wealth and 
prestige in a mandi . Some of his other duties are that he pays cash 
payment to kachcha artia from whom he buys, before he receives from 
his buyer. He arranges for weighing, labouring, bagging, and dee* 
patching for the wheat. Above all he speculates about future rates. 

3. Kachcha pacca artia. He is an agent of both sellers and buyers or in other 

words ho sells as well as buys. He really plays a mysterious part 
because he receives the cultivators and at the same time reoeives 
orders from the buyers. He does this by his personal bid. He may 
either jot down his offer on paper and put it down into the heap, or 
tells his bid to a third man, or transfers his role to another man and 
himself becomes competing dedal. 

Kachcha pacca artia occupies a very lucrative job. 

1. He gets double commission from both the seller and the buyer and thus is 

at an immense advantage. 

2. If the round of moving dalal is over, he is all in all in determining the rates 

gf the day and practically dictates t)ie seller and the buyer. 

I 
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3- He often tell* a lower rate to the seller and higher rate to the buyer and 
thus makes deductions from both the sides. 

Similarly he deducts from all the items accordingly. 

4, The Kachcha paccaartia can ahow favour to the seller or to the buyer 
whomsoever he likes. 

3. 4s he receives orders from outsiders he is at liberty to provide them even 
out of previous bargain. He can get him from other areas’ shop or 
his own as it benefits him. 

6. He is also a speculator. 

7. He can refuse the highest bid and can keep the stook for himself and 

settles with the cultivators on minimum possible rates. 

These oorruptive and one-sided methods speak enthusiastically for some imme¬ 
diate checks. Much of these can be removed if sellers present themselves and take 
interest in the mechanism. 


Table VI 

Number of artias’ shops at important Indian wheat mandis 


Name of mandi 

Kachcha 

artia 

Pacca 

artia 

Kachcha 
pacca artia 

Total 

Lyallpur . 



• 

# 

38 

16 

| 45 

99 

Gojm 

• 


• 

• 

50 

30 

10 

90 

Jaranwala 

• 


• 

* 

50 

7 

■ - 

70 

Tuba Tck Singh 

• 


• 

• 

55 

8 


70 

Okara 

• 


a 

• 

50 

26 


98 

Ambala City 

• 

• 

• 

• 

75 

4 


80 

Batala 

e 

• 

a 

• 

so 

4 


31 

Aboh&r 

a 

• 

• 

• 

61 

13 


91 

Rohtak . 

s 

• 

a 

a 

a a 

a a 

57 

57 

Katkapura 

a 

• 

a 

a 

80 

20 

• • 

100 

Ferozepur City . 

a 

a 

• 

a 

35 

15 

• • 

50 

Tandlianwala . 

• 

a 

• 

t 

75 

a-# 

a a 

75 

Amritsar . • 

• 

a 

• 

a 

44 

200 

a a 

241 

Hapur . • 

t 

a 

• 

a 

00 

50 

100 

210 

Karachi . * 

* 

• 


« 

mmmmrn 


over 100 

• • 

•• 








w&xas PBic&s nr wvtk 




(6) DaXala — 

Dalai (broker) is an agent of a buyer. He need not keep a shop nor investa any 
capital. His presence is not essential like that of artia but almost aU the mtindis 
have such dalals . 

His chief functions are the following :— 

1. To purchase wheat for the purchasers at the lowest possible rates. 

2. He offers the rates to artia either through the cover system or openly as 

the case may be. 

3. His daily business is to get orders from pacca artia . He is responsible 

for the smooth handling of the bargain till the end. 

4. He is responsible for the bargain and the delivery but not for the payment. 

5. He is responsible for judging the quality, weight, moisture contents and 

variety. 

6. He reports in the evening the daily wheat arrival in the mandi and the 

rates fixed. 

7. Satta dalals keep themselves in close touch with the fluctuations of 

rate at important wheat markets, and are always on the look out 
for making a bargain between a buyer and a seller. 

Table VII 


Shows the number of dalals and the rates of their charge at the various wheatmstndsB 


Name of mandi 

Total 
No. of 
dalals 

Rate of 
commission 

Rate of commission 
in satta transac¬ 
tion 






Rs. 

A. 

p. 

Rs. A. 

p. 

Lyallpur 


• • 


120 

0 

1 

3 

0 1 

0 per hundred 










rupees 

Gojra 


• • 


100 

0 

2 

6 

0 2 

G Do. 

Okara 


• • 


90 

0 

2 

0 

0 2 

0 Do. 

Kotkapura 

• 

• • 


30 

0 

2 

0 

0 2 

0 Do. 

Amritsar • 

• 

• • 


1,500 

0 

5 

6 

0 8 

0 Do. 

Hapur 

• 

• • 


350 

0 

2 

0 

0 2 

0 pet «o tta 

Kaiachi 

• 

+ • 


c* 

s 

c 

nly 200 

active 




I 2 
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14. Determination of prices 

The prioo of wheat is governed by the same general principle which governs 
every other commodity—namely, the principle of supply and demand. If the 
demand for wheat—foreign or internal—increases, the rates will go up and more 
so if with increased demand the supply decreases, and vice versa . 

The following are some of the factors which determine the prices:— 

1. Weather conditions— 

Timely fall of rains increases the production and lowers the rates. But if 
rains are scanty and untimely the prices will go up. The wise, intelligent and 
shrewd traders always keep in touch with weather conditions not only of loca 
regions but all over the world. For example, stock-holders at ports, when they 
found in the last month that the Punjab and United Provinces continue to enjoy 
favourable weather conditions, began to show keenness for an early disposal of 
wheat, at prices which cannot but be regarded as definitely unremunerative. 

2. Crop and harvesting conditions — 

The production of wheat, weather and crop condition, yield of harvest and 
tone of foreign countries are of as vital importance as those of India. For instance 
when in the last August the report of extensive and serious damage occurred to food, 
crops in U. S. A. was known ; and that the drought in Europe was calculated to be 
of great import, the shipment from Karachi started and new levels of wheat prices 
were conceived. The upward tendency was at once noticed. If foreign countries 
become tardy there is every hope for speed in the Indian market. 

3. Demand — 

($) Foreign. —Foreign demand gives a great stimulus to the nandis. With . 
increased export prices go very high, and both the cultivators and intermediaries 
will earn more. European firms have also been established in certain mandis and 
increased amount of purchase by them give an indication of more demand and so 
the market becomes rapid. One of the great reasons for the present low rates of 
wheat is due to decrease in the foreign demand. 

Table VIII 


The decrease in export 


Year 

1930-31 

1931-32 

1932-33 

1933-34 

1934-35 

Quantity (tons)j 

196,500 

20,200 

2,200 

2,000 

300 up to July 


The reason for the decrease in export is due more to intomal consumption, 
increase in foreign production at less cost, than to the inferiority of Indian wheat. 
But to certain extent admixture of earth, damp, weevil at ports cannot be denied. 
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(n) In India the demand in big cities and towns increases the wheat rates. For 
example, demand at Lahore and Amritsar affects Jaranwala and demand in Calcutta, 
Delhi and United Provinces cities stimulates Hapur, Chandausi and Hathras. 

(iii) Local consumption. —The greater the number of local purchasers the higher 
will be the price level. The most important local consumers who govern the local 
prices are the following :— 

(а) Retail buyers who go in for good quality for home consumption. 

(б) The existence of flour mills which stock a large amount of wheat and 

distribute in the form of flour, maida , suji, etc. 

( c ) Banks encourage those merchants who otherwise cannot go in for higher 

rates. Usually seventy-five per cent is advanced by theso banks 
against security of wheat. 

(d) Somo mandis enjoy the nearness of military cantonments and thus have 

higher rates on account of the increased demand. 

(c) Number of stock-holders. (Dealt separately.) 

(/) European firms who go in for the purchase when there is export. 

Table IX 

The effect of mills , stock-holders, banka and European firms on the determination of 

wheat rates in the Lyallpur district 





j Total stock 
i up to 7th 
< Sept. 1934 

j 

No. of 

Average monthly rate (1934) 

Mandi 

No. of 
mills 

No. of 
banka 

European 

firms 

j Juno 

July 

August 




lakli bags 


Us. A. P. 

Its. A. P. 

Rs. A. P. 

Lyallpur 

4 

5 

8* 

1 j 

2X9 

2 0 8 

2 0 7 

Jaranwala 

3 (but do 
not stock) 

3 

2 

1 

2 18 

1 15 n 

1 15 11 

Gojra 

... 

2 

2 

ft 

2 0 0 

1 14 | 

2 0 | 

Toba Tok Singh 

... 

2 

a 

3 

1 15 5 

1 13 7| 

1 15 0 


Prices are high at Lyallpur because of mills, greater storage capacity, and 
retail purchasers ; and at Jaranwala because of cantonment and is despatched to 
Lahore. Statement showing the daily wheat arrival and various consumers is 
given in Appendix I. 

4. Foreign and internal quotations — 

The current pricos of wheat both in the foreign and internal mandis are daily 
communicated among themselves and this has tremendous influence in determining 
the daily prices. These quotations are either published in some daily business 
paper, or reoeived by artias direotly through telegrams, telephones and private 
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letters. The Panjab and the United Provinces mandis are dictated by the port 
markets when there is an increased export, otherwise Karachi and Bombay follow 
the internal mandis- [See Appendix II.] 

6. Railway and shipping freights — 

If the railway freights are decreased the supply at the required station will 
be at less cost and so demand will increase. For example, last month when it was 
rumoured that N. W. R. authorities are going to reduce railway freights for Karachi 
the rate of wheat went up in the Punjab mandis with an average difference of 0-0-9 
per maund. 

Similar is the case of shipping freights. But this comes into play only when 
wheat is exported. 

6. Storage — 

By storing wheat the demand is kept up and prices remain steady. The usual 
season of storing starts with April and lasts up to August. 

Table X 


The present stock at various mandis 



Name of mandi 



Stock estimated up to the 
2nd week oi September 
1934 

Lyallpur 

• • • 

♦ 



lakh bags 

3* 

Jaranwala 

• • • 


• 


2 

Tuba Tek Singh 

• • • 


• 


i* 

Gojra . 

• • • 

m 

• 

• « 

2 

Okara . 

9 • • 

9 • 

• 

• • 

2* 

Amritsar 

• • • 

• 

• 

# • 

2 

Kotkapura 

• • • 

9 9 

• 

• • 

3 

Karachi 

• • • 

9 9 

• 

• 9 

20 

Hapur 

♦ • • 

9 9 

a 

* * I 

7 

Calcutta 

• • • 

• 

• 

# # 

5 

Bombay 

• • • 



! 

0 








The stock is stored in pacoa kothas— godowns—each containing 260 bags, 
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Table XI 
The cost of storing 


Mandi 

Rent 

Cost of cleaning 



Rs. a. p. 

Lyallpur .... 

Rs. 2 to Rs. 3 per kotha p. m. 

0 0 3 per bag 

Okara .... 

Re. 1 to Rs. 2 per hundred bags 
p. m. 

CO 

o 

o 

.Amritsar .... 

Rs. 7-8 per kotha p. m. charge¬ 
able for 6 months. 

0 8 0 per kotha 


In the United Provinces wheat is stored in under ground pits. Each pit con¬ 
tains 700 maunds of wheat, and out of that 100 maunds are spoiled. 

Rent for storage varies from Rs. 5 to Rs. 10 per pit for the season. The artias 
prefer pits to kothas because wetness increases weight, and thus the quality spoiled 
is fully recompensed by the increase in weight. 

Elevator — 

The elevator is a scientific and modem method for storage. The only elevator 
built at Lyallpur has proved an utter failure because of the following reasons:— 

1. It was lent to a firm. 

2. The treatment of the managing body was not cordial. 

3. A decrease in the original weight of wheat stored there was noticed after 

it was taken out. 

4. It was time of political unrest and the merchants did not like to deposit 

lest it should not be usurped. 

5. It was very expensive. 

15. Speculation 

The use of speculation or * future rates 9 called satta in vernacular has become 
so oommon and popular that almost all the leading mandis practise it. Those 
fachcha artias who do not practise it are really governed by its fluctuation 
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The saita is practised even when there is no wheat in the mandi. The brokers 
(ddlals) who move from shop to shop are very clever in making bargains. The 
rates are fixed after consulting the speculation rates of other important mandis and 
looal demands. These quotations are communicated by telegrams and telephones. 
The use of telephone at Amritsar, Hapur and Lyallpnr is very common. The 
saita is often played blindly and the sellers and the buyers are often deceived. The 
speculators have also to bear in mind the charges to be paid as rent, interest, damage 
and shortage. 


When the sellers and the buyers have settled the bargain the dated reports 
and records the settlement with the chamber of commerce or the company as the 
case may be, and then his responsibility ceases. Both the dalal and the company 
get their commission. The oompany keeps a certain portion of the price as margin 
money and in case the satta rates go down and if the difference of loss to the buyers 
exceeds his deposit, he will be called upon to pay the difference otherwise his bar¬ 
gain is liable to be cancelled. On the other hand if the rates go up the difference 
will be credited to his acoount. 


The seller issues a delivery order usually between the 1st and 15th day of the 
month for which the saita is fixed, and after that the buyer must get the stock 
weighed within next 5 days. If the seller is getting profit on account of low rates 
he hands over the wheat to the buyer. If he loses even then he has to produce the 
wheat but if he does not keep the stock he is doomed and will have to undergo a 
heavy loss. These *atta companies are duly recognised and the speculation is 
allowed only on the ready stock. But the practice is common by which satta is 
carried on without keeping an equal stock and thus the saita players run a great risk. 
This practice has actually ruined many an artia and even the once most influential 
and powerful one. Although many merchants connected with satta are genuine 
wheat merchants, there are many others who indulge in this business in purely 
gambling spirit to a mass wealth. 

In order to trap other artias, the leading ar fas often make fool of others. Almost 
in every mandi I have heard artias complaining against big artias , like Mukant 
Lai, and Musadi Mai, etc., of Hapur for they actually command the Indian wheat 
market. Because of their enormous richness they at once start purchasing an 
exceedingly large stock of wheat and thus raise the rates, stimulate the competition 
and put other artias into difficulties. They go on storing wheat in every mandi . 
On the other hand most of the artias go on contracting satta bargains and when the 
delivery time comes they are unable to supply the buyers and thus have to suffer 
a heavy loss. So they depend npcm big artias who are the sole owners of the stoefc 
ap4 who bcjrin to release it on*higher rates, 
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Table XII 


The rate of margin money deposited with the satta companies 


Name of mandi 

No. of satta 
companies 

Monoy deposited 

Lyallpur .... 

2 

Rs. A. P. 

18 0 per bag. Satta is 

Okara .... 

2 

hold on at least 
25 bags 

50 0 0 minimum satta is 

Amritsar .... 

2 

hold on at least 
100 bags 

100 0 0 per satta . Each 

r 

Hapur .... 

3 

(1) Chamber of 

commerce 

unit of satta con¬ 
tains 500 maunds 

200 0 0 for 25 tons 


(2) Company 

150 0 0 for 25 tons 


(3) Bapar Co. 

50 0 0 for 200 maunds 


Ready rates are determined I y the kachcha artias only when satta rates are 
known. Daily rates are usually fixed from anna 1 to annas 4 less than future 
rates. [See Appendix III.] 


Table XIII 

The average monthly rates for the last three months in the important wh at mandis 


Lyallpur 

Gojra . 

Jaranwala 

Amritsar 

Okara . 

Karachi 

Hapur 

Cawnpore 

Chandausi 

Batata . 


Mandis 


June July August 


[Is. 

A. 

p. 

Rs. 

A. 

p. 

Rs. 

A. 

P. 

2 

1 

9 

2 

0 

8 1 

2 

0 

7 

2 

0 

0 

1 

14 

i 

2 

0 

4 

2 

1 

8 

1 

15 

74 

1 

15 

11 

2 

4 

94 

2 

4 

i 

2 

2 

9 

2 

1 

*4 

| l 

15 

1 , 

2 

2 

} 

1 

13 

3* 

1 

12 

n 

1 

14 

H 

2 

6 

8 

! 2 

7 

i 

2 

6 


3 

1 

0 

3 

0 

8 

3 

1 

6 

3 

0 

0 

3 

5 

9 1 

3 

7 

0 

2 

0 

5 

2 

1 

6 i 

i 

1 

0 
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The above figures indicate that the prices are high at Chandausi, Cawnpore 
and Hapur, because of keener competition, more storage and greater demand for 
United Provinoes, Bengal, etc. Rates are high at Amritsar because of less pro¬ 
duction in the district, greater competition, more wealthy people and presence of 
mills. Reasons of high rates of Lyallpur have already been explained. 

Advantages of speculation — 

To artias.—1. Satta is a medium of trade to them. 2. They may gain enor¬ 
mously, and the rioh ones are apt to gain. 3. It stimulates trade to a certain extent. 

To satta companies. —Enormous benefits to Bhare-holders is recorded in every 
mandi. The profit at Amritsar is calculated to be from Rs. 2 to Rs. 2-8 per share 
of Rs. 100 per year. At Okara daily income of the Companies is estimated to be 
nearly Rs. 700. 

To dalals. —They get their commission on an average rate of Re. 0-2-9 per satta. 

To the government. —The government gets in form of taxation, telephone and 
telegram fees. 

To growers. —Sometimes when big artias start wholesale purchase they may 
get high ratos but on the whole growers are worse off. 

Disadvantages — 

To artias. —Speculations are done blindly and they often lose beoause of its 
great risk. The result of satta is that there is no cash in the market. 

To companies. — Nil. 

To dalals.—Nil. 

To growers. —1 . It affects them badly because those who have to store they 
do not take from them rather prefer to bargain through speculation. Thus the 
demand decreases and the rates go down. 2. Speculation is often done without 
wheat and so it affects very badly during the months of April to June because if the 
old stock is not finished by that timo prices will still go down. 3. Rates are fixed 
on dara, those who produoe best quality are worse off. 

Undoubtedly the satta trade is a large employing agenoy and docs produce a 
certain amount of rpvenue for the Government on the other hand it is entirely non¬ 
productive in terms\of real wealth. 


10. Weighing 

Weighing is done by * tola ’ or weighman who may be a permanent or casual 
worker. The employment of weighmen depends on the artia and so in no case 
oan he go against the wishes and injunctions of the artia. 

Wheat is weighed ill lots of 5 seers by means of hand scale. The standard of 
weight used in these man dis varies differently (for details see Appendix IV). 
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Tolas are paid by the sellers. (The rates charged by him are given in Appendix 

V.) 

The buyer is authorised to check the correct weighing of his bags. The usual 
custom in all the mandie is to check any one bag out of ten bags. This is done by 
means of weighing machine. If the difference in weight is less than half a seer in 
that particular bag, a like deduction is made in every other bag of the lot. But 
when the weight is still less than half a seer, an extra J seer of wheat is levied as 
penalty for each bag. But if it is excess nothing is reported. 

Though tolas are responsible for the correct weighing of the wheat, yet very 
few of them are honest. They can do lot of mischief and more of that if the artia 
give him any hint. The tolas often join the buyer through the artia and add an 
average of one seer of wheat in each bag. He can also add a bag or two to the 
total number of bags of one whom he wants to favour. 

This process is never followed by the illiterate cultivators who may be even 
on the spot. The tolas however cannot play these tricks with vigilant baparis.) 
Moreover the weighman is supplied with an umbrella at the cultivator's expense 
to cover him, while weighing the produce. Thus the seller suffers for the mistake in 
weight as well as in supplying for weighman’s comfort. The cultivator again suffers 
on account of inaccurate and often unreliable weights and measures. 

17 . Vabious mandi deductions 

All the intermediaries and functionaries have to be paid either in cash or in 
kind. These recipients are of different nature, some of them get for the services 
rendered and other because of the custom is prevalent. 

(Appendix II shows in detail the charges made by these different persons.) 

Following are the various kinds of deductions :— 

1. Arit. —This is the commission paid to artia by the seller for effecting the sale 
of his wheat. It is quite reasonable to get some fee but the rate of charge is certainly 
high as compared to the present income derived by the cultivators. 

2. Dalali .— Dalaii is the commission paid to the dalal (broker) by the buyer 
for having settled the bargain on his behalf. 

3. Dami. —It is a customary charge apparently paid by the buyer to the artia 
for no special reasons. The fact is that the buyer gets an extra wheat and for this 
he pays a small amount to artia called dami . The incidence of this really falls on 
the seller. In fact, the artia and the buyer join hands to rob the seller. 

4. Chungi. —It is paid by the seller to the buyer's labourers. 

5. Kat. —It is a discount on cash payment. Usually the buyers are allowed 
three days for payment of the wheat purchased. But if they pay immediately or 
before 5 p*m. on that day, they pay at a discount rate. Thus the oultiv&tor actually 
receives less than his due. 

*S 
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6. ITarfo.—This deduction is made from the seller to oovef for the dirt, dust 
and moisture in the wheat. 

7. Rolai. —It is a charge for rolling the wheat and is paid by the seller. 

8. Tolai. —This is weighman’s charge as explained above. It is paid by the 
seller and at some places like Okara it is paid by the buyer ; but even there seller 
has to pay in kind. 

9. PcdladariPalladar is a name for a labourer who holds the bag open for the 
weighman to put in the weighed wheat and afterwards sews the bags. He also does 
loading and unloading in the mandi. He is also paid by the Belief. 

10. Shagirdi. —This again is an extra burden upon the seller who pays to the 
artia for the upkeep of tho establishment of his shop. 

11. Chhanai (cleaning).—This is an alternative to * rolai \ When dirt is sus¬ 
pected in wheat buyers can got tho wheat sifted through sieve and the seller has to 
pay for it. 

12. Mandi functionaries. —Deductions are made in every mandi for the mandi 
functionaries. These are :— 

(a) Chuhra (sweeper). 

( b) Mehra (waterman). 

(c) Chaukidar (watchman). 

Those men are paid by the sellers for their comfort, but hardly in any mandi they 
serve them. These people are servants of artias and work for them and always 
look to their convenience. They are paid at some mandi in cash and others in kind. 

13. Charity deductions. —Deductions are also made from the sellers for tho , 
charity purposes. These are :— 

(а) Dharmao. 

(б) Ooushala . 

(c) Mandir. 

(d) Beggars. 

(e) Cooks of artias. 

(/) On other special occasions like Dosehra and ‘ Kasni \ 

Though these deductions arc absolutely unnecessary yet the convention is so 
strong that the seller is bound up. Dharmao is a charge for ‘ Dharmkhata 
religious charity, for the upkeep of religious institutions ; but no regular account is 
kept and the artia often usurps the amount. Similar is the case of other items. 

In the Central Provinces and Berar there is a practice that a person who brings 
* Adilyas 9 letter from the post office, is also paid by the seller. Again, during the 
wheat season the artia makes payment in notes ; but if the cultivators ask for 
silver an additional discount which varies from As. 3 to As. 8 per hundred rupees is 
also charged. 
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14. Sample $.-+-Considerable amount of the sellor is wasted by taking out the 
wheat as sample. 

Thus it would be clear that no fair return oan be assured to the cultivator for 
his produce when such unreasonable and unjustified deductions are charged to the 
seller’s account. In the days of higher rate they may have seemed trivial but in 
these days those deductions almost eat away the only possible profit that the culti¬ 
vator might have had. The cultivators arc bound by these conventions and cannot 
evade them. 


18 . The co-operative methods 

In order to avoid such exhorbitant deductions, co-operative shops are being 
tried in certain mandt <?. These shops are controlled by the co-operative depart¬ 
ment and are managed locally by a government appointed manager who gets a fixed 
salary. The-w shops only effect tie* sale of the cultivators’ wheat and do not indulge 
into speculations. 

This scheme aims at the following advantages to the growers :— 

1. Only necessary deductions, with lowest possible rates are charged. For 
details see Appendix V-B. 

2. More conveniences to the cultivators are given. 

3. No corruption through weigliman or broker is possible. 

4. Thes' shops give receipts to the cultivators when they bring the wheat 
whereas the artia does not. If artia likes he can deny the receipt of wheat. At 
Oojra (Punjab) the cases have actually occurred when the artias denied having 
taken the wheat. 

t In spite of the above advantages, cultivators do not go to the co-operatiVe shops 
for the following reasons :— 

. 1. Co-operative shops do not lend any advance. Cultivators care more for 
advance than for any concession. 

2. Even when giving advance co-opcraiivo shops demand repayment in cash 
whereas the artia can be satisfied in other form, i.e., taking away the cultivators’ 
produce or bullocks. 

3. Because of their traditions and custom they prefer to go to artias. As his 
father and grandfather lnd been going to artias he too must go to him. 

4. The artia by his outward sympathy, tact and talk influences the cultivator 
that ho always consider for his benefits and thus entraps him. 

At Okara (Punjab) there are two private institutions whose aims coincide with 
these shops. 

(i) Zemindars' Co-operative Society, Limited .—It includes leading zemindars 
of its district as its members. They are its shareholders, with 
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Col. E. H. Colo as its President. It aims to promote the "general 
economic interests of its members by the following means :— 

1. To arrange for the sale of wheat in common, of members produce to 
the best advantage. 

2. To arrange for the purchase in common, of all agricultural and house 
hold requirements of its members. 

3. To provide funds by loans, debentures or otherwise for carrying out the 
purpose of the society. 

4. To encourage and facilitate amongst its members the improvement of 
agriculture. 

(ii) The Producers' Trading Company (Khanetoal) at Ohara .—Members have 
their fields and farms both on lease and free, and they similarly dispose 
of their stock through their own company. 

These types of private 1 concerns are unquestionably a boon to their members 
and are certainly desirable in all parts of India. 

PART II.—WHETHER SUCH PRICES NORMALLY CONSTITUTE A PAIR 
RETURN TO THE GROWERS 

Expenditure and income of the wheat growers 

Under these various handicaps to the cultivators in addition to his own illi¬ 
teracy and ignorance it is hardly possible to think of a fair return of his produce. 
The various dedictions in mandis , the hardship and difficulties which he under— 
goes in conveying his produce to the mandis , the tacts and tricks played by the 
different intermediaries, and the ill-treatment he receives at the hands of various 
functionaries speak of his miserable plight. To this is added the low level of rates, 
duo to the absence of foreign demand and the world wide economic depression. 

The state of their misery can be brought home by comparing the cost of pro¬ 
ductions with the total income at the present rate of wheat. 

The balance sheet given below is framed from the records of labour, returns 
and expenses incurred, on producing of crops in the government farm about 3 miles 
from Lyallpur. The following are items that enter into the cost of production 

1. Land revenue . —This includes government dues local rates and lambardari 
fee. 

2. Manual Labour . 

3. Bullock labour. —This includes interest and depreciation on the value of 
bullocks, feed and any other miscellaneous charges such as shoeing. Bullocks are 
valued at the beginning of year, on that value interest at 8 per cent and depreciation 
at 12 per cent are charged. 

4. Water rate. —This is a charge for the use of canal water varying accord¬ 
ing to the crop grown. Por wheat it is fixed at Rs. 5-4-0 per acre. 
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6* Seed. —The improved seeds recommended by the Agriculture Department 
are used for sowing. 

6. Manure. —Farmyard manure has been valued at Rs. 2 per cart load. 

7. Implements .—Implements such as reapers, ploughs, are necessary including 
their repairs interest and depreciation. 

8 . Miscellaneous. — 

(а) Kamins .—These are carpenters and blacksmiths who -repair agri¬ 

cultural implements throughout the year and are paid in kind. 

(б) Harvesting .—During harvesting time casual labourers are employed to 

help the farmer and are paid either in kind or cash. 

(c) Winnowing .—This also is done by casual labourers and is paid in kind. 
Average outturn .— 1. For an acre of land it is estimated that an average of 
19 mds. 3 srs. 8 chs. whoat is produced. 

2. Besides this an average of 32 mds. 17 srs. 5 chs. bhoosa is produced. 

Table XIV 


Average cost per acre of producing wheat 



lt.s. p. 

Manual labour. 

5 4 0 

Bullock labour .......... 

15 0 0 

Water rates ........... 

5 4 0 

Seed. 

2 5 3 

Manure ........... 

0 13 8 

Implements ..... ..... 

4 2 5 

Kamins ......... 

0 10 8 

Harvesting ........ 

1 15 3 

Winnowing.. 

2 3 4 

Land revenue. 

7 0 0 

Total 

44 11 5 

Carting and hauling for 3 miles . 

0 11 2 

Marketing expenses. 

1 7 9 

Hauling of bkoMta . 

2 0 6 

Total expenditure of both wheat and bhoosa 

48 14 9 
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Income at the present rate of price :— Rs. a. p. 

Price bhoosa at the rate of As. 7 per maund . . 14 3 0 

Balance or the total expenditure on wheat . . 34 11 9 

Total income of wheat at tho a\erage rate of Rs. 21 per matind . 39 5 6 

Net income per acre. 4 9 9 

Net profit per maund „. 0 3 10 


This should be noted that the produce comprises of the best quality, under 
favourable facilities, and the hauling distance is 3 miles only. 

Besides these legal and academic expenditures the cultivator has to undergo 
other unnecessary expenses in the form of conventional tips to darogas , numbardar, 
and patimris and such other officials. This corruptivo difference caused by the 
artia and the weighman are not included, which in oertain cases arc quite consi¬ 
derable. This again is the case of normal course. The situation can be very well 
imagined if the crop is damaged. 

PART III.—THE SUMMARY OF THE POINTS INJURIOUS TO THE 

GROWERS 

1. Inadequate provision of roads and bridges. 

2. Lack of any shelter in mandis for cultivators and their cattle. 

3. Undor-cover system of selling the wheat. 

4. System of selling in dara . 

5. Manipulation of the balanoes in favour of purchaser by the weighman. 

6. Presence of ‘ ring * of middle men. Dalals and artias fraudulently exploit 
the cultivators. 

7. When an artia acts in dual capacity—buyer as well as seller and his natural 
inclinations are in favour of the buyers. 

8. Having settled the rates, the buyers create trouble on account of dust and 
quality, and get the rates reduced. 

9. Treating the different quality of wheat on the same rate if the seller brings 
after the rate is determined as at Amritsar. 

10. Heavy and unfair deductions. 

(а) Solai charge in addition to karta. 

(б) Cleaning charges even when the wheat is cleaned. 

(c) Dharmao gauahala and other charities. 

(d) Unnecessary payment to the oook of artia , and his postal messenger. 

(c) Incidence of ‘ kat 9 on the seller. 1 

(/) Additional discount on cash as in the Central Provinces. 

(?) Waste through sample, etc. 
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11. Cultivators’ interests are not represented in mandi administration. 

12. Lack of any publication of rates. 

13. Lack of co-operative combination of producers. 

To these may be added cultivators’ inherited drawbacks:— 

1. His ohronio shortage of capital, and thus having indebtedness. 

2. Ignorance, low standard of literacy and lack of bargaining power. 

3. Lack of store houses in tho villages. 

4. Indulgence into ruinous convention like expenses on family marriage and 

deaths. 

5. The substitution of other food crops like maize, barley for wheat. 

6. Crop failures. 

7. Cattle plague. 

8. Small and scattered holdings. 

In these circumstances it is not surprising to know that the cultivator does 
not get a fair return for his produce. 

PART IV.—STEPS NEEDED TO ENSURE A FAIR RETURN TO THE 

GROWERS 

1. Transportation and communication be facilitated. Roads and bridges 
should be improved and where necessary short roads be gradually built. Members 
of the District Board should be persuaded by the government agricultural officers 
—who should be its ex-officio members —to tako up the desired improvements. 

2. Mandi deductions should be reduced to its minimum, both by government 
interference and by making the cultivators enlightened. 

3. Regular committees to govern the rules and regulations should be formed 
in every mandi and the cultivators should be given full representations. The gov¬ 
ernment marketing officials should from time to time attend such meetings to 
induce the members for tho necessary requirements of the cultivators, e.g., the 
following are seme of the subjects which should be on their programme :— 

(a) Better and convenient methods of selling. 

(b) Times of daily transactions. 

(c) Sheds. 

(d) Water arrangements. 

(/) Holidays. 

(?) Decision of disputes. 

(h) Site of mandie, etc., etc. 

4. For a Bound and comprehensive polioy it is necessary to publish a daily 
bulletin with foil information as marketing conditions, export and import figures 
arrival at different mandis and their consumers, weather and crop reports, fore¬ 
cast both of India and foreign countries. Such commercial gazettes should be 
published in looal vemaoular language. 
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5. Regulation of markets by the government interference is desirable ; know¬ 
ledge and methods of distribution should be made public to the cultivators through 
propaganda works and demonstrations. Admixture of dust should be stopped. 
Efficient grading and group marketing should be started* Licenses should be 
issued to dalaU and if they display any serious trioks their licenses should be con¬ 
fiscated. 

6. Weights and measures should be standardised and regulated. The weigh- 
man should be reliable and honest. 

7. Railway freights though at present are not at high rates, but considering 
the very low level price of wheat it is desirable that the rates be lowered. The result 
will bo that the rates in the country mandis will go up and at ports it will be decreas¬ 
ed and it may facilitate for the stimulation of exports. 

8. The railway should reduce freight for agricultural implements and make 
arrangements for quick transit. This would profit not only the cultivators but also 
the railways as they would attract more wheat traffic. 

9. System of cover and * dara * sale should bo substituted by open sale of 
separate heaps. 

10. ‘Combination of producers* be formed and ^encouraged. The number of 
co-operative sale society should be increased and should bo highly organised and 
skilfully worked. These should be closely* controlled and scrutinised by the co¬ 
operative department. Institution like the Zemindar Co-operative Society, Limited, 
Okara, should be taken as a model. These societies should also make arrangements 
to give advance to the cultivators under certain conditions. 

11. Storage should be encouraged at villages. Perhaps the best thing would 
be to make pacca storehouses in villages by the co-oporation of the government, 
village zaminiar and the co-operative society. The cultivators should share the 
cost and the government should lend the money. “ Pooling ** of wheat is desirable. 
Pooling societies may be formed for this purpose. 

12. The government marketing staff with the co-operation of agricultural 
and co-operative departments should start propaganda work. The following 
may be the chief items on their programme :— 

1. Storage encouragement in the villages. 

2. Formation of producers union. 

3. Use of better seed and implements. 

4. Use of commercial publications. 

5. Acquaintance with mandi system of bargain by the growers. 

6* Need for interest in mandi committee by the growers. 

7. Propaganda for improved conditions is necessary because often culti¬ 

vators remain unaware even of the improvements. 

8. Need for social reforms. 

9* Wheat should be weighed in the village and be stored in bags and when 
need for its sale arises, it should be conveyed directly. 
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10. Establishment of agricultural stalls in mandis. 

11. Manipulation analyses. 

12. Growers should go to mandis rather than to sell the wheat to the baniaa. 

13. Periodical auction as at Okara. 

14. Need for education. 

13. Land rovcn'ue be rcduoed temporarily or at least the dates of payment of 
land rovenue and water rates should be different so that the oultivators may be 
able to store the wheat and pay in instalments. 

14. Salta should bo discouraged. This will increase the demand for the ready 
stock of wheat and the rates will go up. 

15. Propaganda campaign is also needed in foreign countries. The various 
Indian Trade Commissioners should propagate and demonstrate for the demand of 
Indian wheat. With the increase in production through the Sukkor and Sntlej 
barrages the neod for stimulating the export is essential. 

16. Fixing of minimum rates by the government legislation may be another 
s ug gestion, but I doubt its practice because it will raise strong protest by the 
merchants against a managed and artificial rates. Besides it will raise another 
competition with Australian wheat which with present import duty is unable to 
be competed. 

17. The lowering of the rate of exchange from la. 6 d. to la. 4 d. may be another 
proposal. But it involves new international imperial and such complicated 
problems. 

In the end undoubtedly some of these suggestions are urgently needed without 
further t hinking and delay and are bound to bear fruit. But nothing can go on 
assisting and managing tho affairs of cultivators, unless they themselves are moved 
by their self-will and conscience. This leads us to the most vital and source of all 
inspiration, namely, the need for education and enlightenment. This alone can 
change their indifference to their long established and inherited mentalities. 


&S 
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showing the daily arrival of wheat at LyaUpurand the portion consumed by different purchasers 
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Appbkdix II 

Statement showing important mandis governed by different markets 


Lyallpur follows .... Karachi and foreign 

quotations . When there is export 
Amritsar 
Hapur 

Amritsar „ ... Liverpool • All Punjab tnandi* fob 

low Amritsar 

Argentine 

Chicago 

Karachi 

Bombay 


Oojra 

» • 

• 

• 

• 

. Lyallpur 
Karachi 
Amritsar 

Okara 

» • 

. 

. 

. 

. Amritsar 


Karachi 

Lyallpur 

Hapur 

Bombay 

Jaranwala ..Lyallpur 

Amritsar 

Karachi 

Karachi „.Liverpool 

Argentine 

Chicago 

Hapur 

Cawnpore 

Amritsar 

Lyallpur 

Hapur „ . . Karachi 

Bombay 

Calcutta 

Amritsar 

Cawnpore 

Ohandausi 

Cawnpore ..Hapur 

Bombay 

Calcutta 

Madras 

Chandaust 

Ghandausi „ . . Hapur 

Cawnpore 
Calcutta 
Karachi ” 
Bombay 
Hathras 

Hathraa » • . Hapur 

Cawnpore 

Chandaust 

Calcutta 

Bombay 


Statement showing the difference in daily and future rates in the principal Indian wheat mandis. 
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Appendix III— contd. 

thawing difference in datly and future rates in the principal Indian wheat m^ndis —contd. 
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Appendix IV 

Statement showing the rates of charges, system of verifying and standard of weights in 
the important Indian wheat markets 


Name of mandi 

Hate of tda 

Standard 

of 

weighments 

System 

of 

checking 

System 

of 

cleaning 

Who pays it ? 



Hi. a. v. 

Md. Sr. 




LyaQpur . 

• 

0-3-9 per Be. 100 

2-28 per bag . 

2 bags in cart of 
20 bags 

RoUai 

Cultivator 
pays ft 

Jaranwala. 

• 

0-8-0 „ 

2} Mdfl. . 

1 bag for every 
100 bags 

Do. • 

Do. 

Gojra 

• • 

0-8-0 „ 

Do. 

10 bags for evety 
100 bags 

Do. • • 

Do. 

Amritsar 


0-3-0 

2*11 per bag . 

2 bags for 20 
bags 

1 seer tor 

dirt compensa¬ 
tion 

Do. 

Hapur• . 

! 

0-2-6 

411 seers per Md. 
in a bag 

1 bag for 10-bags 
cart of 10 bags 

►— 

1 

i 

© 

Do. 

Okara 


0-3-9 

401 seers a Md- 

4 or 5 bags for 
100 bags 

RoUai . 

Recovered from 
dam! i,e. buy¬ 
er pays it. 

Ambala City 


0-3-9 

... 

... 

11 seers per bag 

Seller pays It. 

Kerosepore 

* • 

0-3-6 „ 

... 

Do. 


Do. 

Batala . 


0-0-6 per bag . 

... 

Do. 


Do. 

Kotkapura 


0-8-0 per 100 
Mchs- 

... 

Do. 

... 

Do. 

Karachi . 

• • 

0-0-6 per candy 






* Sometimes arixa hinmelf weights* e.f/., llapur. 


The rate of arit varies from mandi to mandi and sometimes it varies even in 
the same mandi . When loan is advanced to cultivators the rate of arit is more 
lhan usual. All depends on arit . 
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Appendix V (B). 

Statement showing the deductions charged from (he buyers (dalals) 


Name of uianii 

Valali 

(brokerage) 

Dami 

Total 

Lyallpur 

« 

m 

• 

• 

0 

1 

3 

0 1 3 

0 2 6 

Jaranwala 

. 

• 

• 

• 

0 

1 

3 

0 1 3 

0 2 6 

Gojra 

• 

• 

• 

• 

0 

2 

6 

0 1 3 

0 3 9 

Toba Tek Singh 

• 

• 

♦ 

• 

0 

1 

3 

0 3 3 

0 4 6 

Okara . 

• 

• 

• 

• 

0 

2 

0 

0 3 9 

0 6 9 

Batala . 

# 

• 

9 

. 


# # 


• • 

0 12 6 










(both) 

Ferozeporu 

• 

• 

• 

• 

0 

2 

6 

• • 

0 2 6 

Ambala City . 

. 

« 

• 

• 

0 

2 

6 

• • 

0 2 6 

Hapur • 

• 

. 

• 


0 

2 

6 

•• 

0 2 6 

Amritsar • 

• 

« 

. 

• 

0 

6 

0 

• • 

0 6 0 







to 



to 






0 

8 

0 


0 8 0 

Karachi. • 

• 

• 

. 

t 

i 0 

0 

6 

# a 

0 0 0 






per candy 




Noth.—T hese rates are charged for hundred rupee*• 


\ 

I 


m2 








showing the various deductions charged by the 
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Tha supply of humus to soils. F. K. Jackson, Y. D. Wad and V. Pansk- 
(Institute of Plant Industry , Indore , Bulletin No. 2 of 1934). 

The Empire Cotton Growing Review in April 1934 published an interesting paper 
under the above title which has since been issued as a bulletin of the Indore Institute* 
The standard Indore method of compost manufacture was described in ‘the Waste Pro¬ 
ducts of Agriculture : their Utilisation as Humus * by Howard and Wad (Oxford Un # 
versity Press 1931). The present bulletin dosoribes a simplified technique which is worth 
quoting verbatim. 

Rain-watered compost 

Successful attempts wero made in 1931 to make composts with a few simple opera; 
tions and rain-water alone and were followed by large-scale routine manufacture in 1932 
and 1933. Appendix I gives the detailed technique. Farm wastes collected mainly 
in the dry months are used throughout tho year for cattle bedding where possible, and 
with dung, urine-earth and ashes, are exposed in heaps to the rains. Three turns provide 
aeration, and the growing of suitable legumes on the moist heaps between turns hasten 
rotting. The return to tho field of its own wastes is thus literally practicable if the heaps 
are made on its edge. 

This modification is perhaps the greatest achievement of the Indore process, and by 
its use the quantity of manure produced on a holding can easily bo doubled or trebled 
according to the quantity of wastes which oan be collected. Within four months a com¬ 
post results containing 0*9 to 1*25 per cent, nitrogen, potash up to 3 per cent and phos* 
phate about 0 * 5 per cent. Up to 99 * 5 per cent passes a sieve of three meshes por linear 
inch and 97 per cent through one of si* meshes. 

The balance of nitrogen and organic matter is shown below. 


Table I 

Balance of nitrogen and organic matter in the rain-watered compost process 



Dry 
matter 
in lbs. 

Nitrogen 
per cent 
(on dry 
weight) 

Total 
nitrogen 
in lbs. 

Initial charge in heaps 

24,862 

0*78 

193*44 

Compost 

10,650 

104 

11169 

Total loss of nitrogen in lbs. 

Per cent loss 

Per cent of compost to 


1 of nitrogen 

charge. 



-- 

3 



Fresh (55*8 




per cent. 

Dry 

81*75 

42-20 

moisture) 73 

43 


iiry 
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In comparison with the standard process, decomposition temperatures are lower, 
fungus growth is sluggish and scanty, yet crumbling is equally rapid, tnis being due ap¬ 
parently to other organisms. Four inches of rain penetrates about 9 inches into the heap 
raising the moisture to 75 per oent, further rain soaks no deeper unless a turn is given, 
Decomposition accelerates surprisingly following timely turns; with 5 inches of rain 
before the first turn and 10 before the second, crumbling is far advanced. This brings 
areas of low rainfall within range, and indeed in the standard process the water required 
being intimately incorporated and conserved, is equivalent to only about 10 inches of 
rain over the area of the pit. Effective rainfall of less than 20 inches (controlled by 
covering the heaps) gave satisfactory results in 1933. Better use of low rainfall would 
follow ujitial exposure in shallow heaps, making two into one at the first turn. 

The speed of fermentation determines water requirement. Uniform, rapid soaking 
frequent aeration by turning, and growing legumes on the heaps between turns, all pro¬ 
mote quick decay and water economy. 

Compost aided by nitrogen-tixino organisms 

In rain-watered heaps with excess of cotton and sorghum stalks and sugarcane trash, 
decomposition is slow, owing both to low nitrogen content and to defective physical 
texture with associated uneven aeration and moisture. In 1932 the leguminous sann 
hemp (CrotaJlaria juncea) was grown on such heaps to add nitrogen by fixation. The 
plants grew only a foot high, but developed a dense mat of roots crowded with nodules 
after turning, the heaps decomposed to excellent compost as rapidly as those of mixed 
wastes. 

Further tests confirmed these observations, which showed the practicability of (1) 
intensive nitrogen fixation in routine composting and (2) easy decomposition of refrac¬ 
tory wastes poor in nitrogen, like cane trash, without admi x ture of better material. Sann 
gave better nodule-development than other legumes tried and was best sown after the 
f^rst turn. Evidently the quickened decomposition was due, at least partly, to the nitro¬ 
gen fixed by the sann hemp. 

An old problem with sugaroane growers is the disposal of trash—usually burnt 
with complete loss of valuable organic matter. This material, difficult to rot beoause 
of its low'nitrogen’content (about 0 # 3'per cent.) and its tendency to pack densely, is 
now yielding to suitable modifications in treatment, including the growth of sann hemp 
as a nitrogen fixer. 


Appendix 

Rain-watered compost prom farm wastes t detailed technique 

MateriaU 

(!) Mixed farm watte of all sorts—weeds, stalks of cotton, pigeon-pea and sesamuxn, 
any inedible or unwanted threshed straw and chaff, sugarcane trash, stumps of sorghum, 
millets, maize and sugaroane and uneaten fodder residues* Hard materials need crack¬ 
ing: spreading them on a road or oattle track does this, even if 04 soft land, 
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( l 2) hung of cattle, horses, sheep, goats or camels—about 1} oubio Feet at least per 
cart' load (35 cubic feet) of wastes. Larger quantities may be used safely, but excess is 
uneconomical. 

(3) Ordinary field soil, preferably taken from where cattle usually stand, whether 
in a shed or outside—having absorbed urine it is rich in nitrogen. About 3 cubic feet 
per cart load is enough. 

(4) Wood or vegetable ashes, if available, should be added to enrich the compost 
in potash and to neutralise acids produced in rotting. One cubic foot per four cart loads 
is a suitable quantity. 


Method 

Making the heaps .—Mixed wastes (say a cubic yard per bullock) are spread where 
the cattle usually stand and are renewed daily or every few days. If cattle dung is re¬ 
quired for fuel, as in India, up to three-quarters of it can be reserved at this stage—the 
remainder will be enough for the compost and should be scattered over the bedding be¬ 
fore its removal to a convenient well-drained site, where it is made into a heap 8 feet 
broad, 3 feet high and of suitable length. It should be built to full height in three days 
to allow the dung to dry rapidly, unless it is actually rainy weather. The necessary soils 
and ash may either be thrown on top or added in the cattle shod. 

It is not essential to use the wastes as bedding, but a mixture of several kinds is 
very desirable (there are often difficulties in composting single wastes), and, of course 
the soil and dung must be added. If urine-soaked earth is not readily available ordi¬ 
nary Foil may be used, with more dung, 

Fir at tarn. —When rain has penetrated the heap to G or 9 inches depth it is turned 
with a fork to make a fresh heap at one side or one end of the original heap. The object 
of this is to mix the wet and dry material; further rain then soaks in better. 

•Second turn. —After about a month tho heap is turned back to its former position. 

Third turn .—About a month later the last turn is given. 

Turning distributes moisture and ensures aeration ; it should be done on a rainy or 
cloudy day to check evaporation. 

The time-table suits a normal rainy season in Central India i if rain is deficient turn 
ing should bo delayed, and if the heap is not well rotted a fourth turn should be given. 
Tho compost ifl generally ready to use in four months; three cart loads of wastes will 
make more than a load of compost. 

In areas where rainfall is apt to be uncertain, the process is more rapid if a leguminous 
crop (sann hemp is found most suitable at Indore) is sown on tho top of the heaps afte r 
the first turn. Whatever growth it makes is mixed with the rest of the heap at the second 
turn and promotes rotting. If in a district of low rainfall the heap at any stage is ob¬ 
viously too dry for rotting, it may be spread in a shallower layer when rain is falling and 
when soaked, built up into a heap again. 

The bulletin also contains a description of a similar modification of the standard 
method adapted to canal-irrigated areas of low rainfall and an interesting note on fch 0 
aim in humus manufacture. (Editor). 
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Polyembryony in rice (Oryza saliva)* &. Ramiah, N, Parthasarathy and 
S. Ramantjjam. (Ind. J. Agric. Sci. 5,119). 

Polyembryony which is believed to be a rare phenomenon in rice, was observed 
to occur in fairly large numbers at the Paddy Breeding Station, Coimbatore, in a pure 
line T. 24 and in several hybrid progenies ; the pure line alone exhibiting the feature con¬ 
sistently in the proportion of 1 in 1,000 seeds. Although seeds giving rise to two seed¬ 
lings were more common, some giving rise to triplets, which is being recorded for the 
first time in rice, were also observed. 

The several cases of polyembryony isolated were classified and described. Among 
genetically identical twins, besides the normal green, some lethal albino twins were also 
observed. Genetically different twins included cases where a haploid was found in as¬ 
sociation with a diploid and a green seedling with an albino. 

The occiirrence and breeding behaviour of some of the twins are discussed in relation 
to the origin of polyembryony in rice, and it is tentatively suggested, subject to confir¬ 
mation by further embryological studies in progress, that the development of more than 
one embryo sac might also contribute to the origin of this phenomenon. As regards its 
significance, which is being investigated in more detail, evidences are available, which 
show it to be a hereditary character. (Author's abstract). 


Pollination studies in toria (Brassica napus L. var. dichotoma Prain) and 

sarson (Brassica campest L. var. sarson Prain). Ali Mohammad. 

{Ind. J. Agric. Sci. 5,125). 

Floral mechanism in toria and brown-seeded sarson provides few chances for na¬ 
tural selfing and the plants are extensively cross-pollinated. Andrcna ilerda , Apis 
floraa, and Halirlus sp, are the chief insect pollinators. High amount of self-fertility is 
due not only to external causes but also to internal ones (self-incompatibility). Arti¬ 
ficial self-pollination in buds two to three days before opening gives good pod-setting 
and seed production. Probable cause of self-sterility is the slow growth of * self ’ pollen 
than of foreign pollen in the stylar tissue. This is accounted for by an inhibiting action 
which may be due to a secretion produced actively in the stylar tissue between one and 
two days before and after the opening of flowers. Pollen grains remain viable for about 
a week and stigmas remain receptive for three days after the flowers open. 

Mass-selection has resulted in considerable improvement. Self-fertility behaves 
a3 an inherited character and hybridisation between self-fertile and self-sterile forms 
shows possibility of evolving entirely new and improved self-compatible forms which 
would eliminate chances of periodic failures of these crops due to insufficiency of insect 
visitors. (Author's abstract). 

Studies in Indian barleys—8. Branched ears in barley and their mode of 
inheritance. R. D. Boss. (Ini. J. Agrtc. Sci. 5> 155). 

The inheritance of branched-ears in barley was observed to depend on duplicate 
factors in a cross between Chevalior (2-rowed) and Pusa Type 21 (6-rowed) barleys* 
Neither the parents nor the F* showed this characteristic which made its appearance 
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only in F, and the succeeding generations. The factors for branched-ears segregated 
independently of the factors responsible for the inheritance of fertility of the ear-head. 
(Author's abstract). 


Oil formation in groundnut with reference to quality. J» S. Patbl and 

C. R. Seshadbt. (Ind. J. Agric. Set. 5, 165). 

The percentage of oil formed in groundnut seed increases gradually as the seed deve 
lops except in the early stages immediately following fertilization and the period just 
preceding maturity. As the quantity of oil developed increases, the free fatty acid con 9 
tent diminishes. There is also a decrease in the moisture content of the seed and increase 
in the shelling pexcentage as the seed develops. The harvest of the groundnut crop 
even a week before the kernels are fully mature, affects the quality as it enhances the 
free fatty acid content and reduces the oil content of the material. The practice of early 
harvest ot gioundnut especially in South India thus affects its quality and may stand 
in the way of foieign demand. ( Author's abstraH). 


Inheritance of characters in Setaria italica (Beauv.), the Italian millet 
Part VII. Plant purple pigmentation. G N. Rangaswami Ayyangab, 
T. R. Narayanan, T. Narayana Rao, and P. Seshadri Sarma (Ind. «/• 
Agric. Sci. 5, 175). 

Plants of Italian millet are either pigmented (anthocyanic) or without purple pig. 
ment (non-pigmented). The former condition is dominant and arises by the basic pre¬ 
sence of a factor P. There are various manifestations and intensities in this pigmenfca* 
tion. 4 factor I determines a manifestation in intensity. This is dominant to a mani¬ 
festation in a weaker depth. The degree to which P is operative, in addition to be great¬ 
ly influenced by the presence of I, is conditioned by two other factors V and H, which 
determine the alacrity with which P manifests in tho vegetative or oarhead parts. The 
interactions of P, I, V and H factors produco the diversity of forms characterising varie¬ 
ties of this millet. 

Data from over 420 families arc presented in support of the above hypothesis. A 
number of artificial crosses furnish confirmatory evidence. (Authors' abstract). 


The nature of oxidising catalysts in soil. FazaItUD-din. (Ind. J. Agric. Sci. 

5, 194). 

It has been shown quite recently that nitrification in soil in the tropics is more of a 
photo-chemical than bacterial nature. The soil is believed to act as a catalytic agent 
In view of the alleged importance of the photo-nitrification) it was thought desirable to 
investigate the nature of photo-catalysts in soil. 

The catalytic action was tried mostly on the oxidation of mono-ethyl-amine and 
aniline, and the following conclusions were drawn as a result of this study :— 

1. Catalytic power varies with different soils. 

2. The oxidising power of a catalyst differs with different compounds. 


« 
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8. Soil fats, waxes, resins and humus act as catalysts. 

4. Impure cellulose possesses catalytic power, which increases on its bacterial 

decomposition. 

5. Alcoholic extract as well as aquous extract of plants also show catalytic ac¬ 

tion. 

6. Water soluble mineral matter in the soil, clay, chlorides of potassium, barium, 

calcium, magnesium, and oxides of manganese, bismuth,* lead, nickel 
copper and mercury all possess some catalytic power, which is quite well 
pronounced in the case of bismuth and mercury. 

7. Sodium and potassium clays are better catalysts than calcium, hydrogen, 

magnesium and manganese clays. 

8. The bacterial nitrification in mono-ethyl-amino and aniline solutions was negli¬ 

gible a* compared to the photo nitrification in the presence of soil. 
(Author's abstract). 


Photo oxidation nf sulphur. Fazal-ud-din. (Ind. J. Agric. Sci. 5, 207). 

Photo oxidation of sulphur was tried in the presence of zinc oxide, animal charcoal 
’ and soil. The process was compared to the bacterial oxidation of sulphur in soil. The 
following conclusions were drawn as a result of this study. 

1. Elemental sulphur is oxidised photo-chemically. 

2. Zinc oxide, animal charcoal and soil act as photo catalysts. 

3. Chemical oxidation of sulphur in soil is negligible as compared to the biologi¬ 

cal prooess. (Author's abstract). 


A statistical examination of the yield of wheat at the Cawnpore Agricultural 

College Farm, Part I. R. J. Kalamkar and Sripal Singh. (Ind. J. Agric . 

Sci. 5,344). 

For correlation with weather factors a uniform series of field experiments on wheat 
at the Cawnpore Farm extending from 1885-86 to 1013-14 was selected from the original 
reoords. Before trying to estimate the relationship between weather and yield it was 
necessary to subject the yield data by themselves to a statistical analysis with a view 
to examine the relationship between manurial treatments, mean yield and the variability 
°f the yields. The present part is confined to a discussion of these results. (Author's 
abstract). 

Some observations on seed*setting in a ty pe of tobacco. Kashi Ram. (Ind. J • 

Agric. Sci. 5,353). 

Under the cold weather conditions prevailing in December and January few capsules 
are formed in Pusa Type 66 tobacco, but, with the rise of temperature in the succeeding 
months, a larger number is obtained. 

Observations on reciprocal crosses between this type and Typo 63 which shows good 
setting throughout the season appear to indicate that poor oapsule formation at low 
temperatures is caused by the defective functioning of the pollen of Type 50 at suoh 
temperatures, (Author** abstract). 
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The role of Tabanus orients Wlk. and Stomoxys calcitrms Linn, in the 
mechanical transmission of rinderpest. H. L. Bhatia. (Ind. J. Vet » Sci. 
and Anim. Hush. S 9 2). 

In order to ascertain whether species of Tabanus and Sto,noxys act as mechanical 
transmitters of rinderpest, a series of eight experiments, four with Tabanus orientis Wlk. 
and four with Stomoxys calcitruni Linn, were carried out by the writer during the summer 
of 1934 at Mukiesar. The flies were starved under laboratory conditions for 18 to 24 
hours before they were used for the experiments with the object of eliminating natural 
contamination as far as possible. Only wild Hies were used. 

For their initial feeds, the flies were induced to bite bulls experimentally inoculated 
with the virus oi rinderpest, such animals being named controls”. The flies wer© 
interrupted in the course of feeding on a “ control ** and transferred to a healthy animal 
to complete their meal. The flies were fed singly on infected and healthy animals in all 
the experiments, and a different number of these were employed in each with the object 
of discovering the minimum number required to produce infection. 

The results with S. calcitrans were entirely negative. In one out of the four ex¬ 
periments with T . orientis, where a maximum number of 36 infected flies were allowed 
to complete their meal on a healthy bull, infection was transmitted by these infected 
flies and the animal developed all the characteristic symptoms of rinderpest. During 
the progress of the disease, 20 c. c. of its blood were injected into a healthy bull which 
also developed typical symptoms of rinderpest. The bull which acquired its infection 
through flies was kept under observation for 21 days after the last day of feeding on it 
of the infected flies, and being found in an extremely weak condition on the 21st day 
it was destroyed. In the post mortem examination all the charactens tic ulcerative 
lesions were observed in the oesophagus, abomasum and intest ines. (Author's abstract ), 


Ova of schistosomes in the faeces of a dog. A preliminary report. M. Ahaht 

Narayan Rao, and R. Swaminathan. (Ind. J. Vet. Sci. and Anim. Husb. 5,23). 

The authors publish a case of schistosomic dysentery in a dog and wish to record 
that schistosomiasis is one of the likely causes of dysentery in the dog in this country 
The subject of the case first contracted the dysentery in .1 ubbalpore (North Tndia) where 
its owner had previously lost three other dogs from a similar complaint. At the tira® 
of the publication, the subject is still alive and under treatment; the diagnosis of the 
complaint is from the examination of the faeces of the dog and the finding of the schisto* 
somic ova in plenty. 

A description of the ova is given— thin shelled, brownish yellow in colour, sub-oval 
in shape with one side flattened and possessing a small spine at one end which is sub. 
terminal and inclined slightly towards the flattened side. The description of the ova 
is followed by a critical examination of its character on the basis of previous findings by 
Rao and Ayyar (1933) and the authors are definitely of opinion that the ova found in 
the faeces of the subject are ova of Schistosoma suis. The authors also record the re. 
port of the owner of the dog that pigs were found in plenty in the Jheels where they used 
to go snipe shooting and opine that their conclusions derived added strength from that 
report. 
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A detailed criticism of the published findings of Bhalerao (1934) on the identification 
of schistosome found in pigs in Calcutta as S. japonioum is included in this report* After 
a comparative study of the published accounts of Rao and Ayyar (1933) Bayliss (1929) 
and Faust (1930), the authors say that from a morphological point of view, there are 
reasons to believe that the Schistosome described by Bhalerao cannot be Schistosoma 
japonioum, but only S. cuts. The authors also draw attention to the absence of snails of 
the genus Onchomalaina in India—a species so necessary for the intra-mollusoan phase 
of the life of S. japonioum . (Author's abstract ). 


On the occurrence of Stilesia vittata (Cestoda) in ovines in India. G. D. 

Bhalsbao. (Ind. J. Vet. Sci . and Anim. Husb. 5, 33). 

Stilesia vittata has been known in the past to bo a parasite exclusively of camels. 
The host specificity of this cestode was so strictly adhered to,*that Southwell in his re¬ 
cently published Fauna Volume refuses to believe that the parasites could have been 
obtained from the sheep in spite of the fact that his informant had supplied him with the 
correct information. The writer had on several occasions obtained this parasite from 
ovines at Muktesar and his esperionco goes to show that S. rittata is a more common 
parasite of ovines in this locality »han S. globipunct tta. Like some others S. rittata is 
a common parasite of both camels and ovines in this country. (Author's abstract). 


Helminth parasites of the Indian elephant from the Andamans and Burma. 

G. D. Bhalebao. (Ind. J . Vet. Sci. and Anim. Husb. 5, 35). 

The author records from the Indian elephant from the Andamans and Burma the • 
parasites Fasciola jacksoni , Pseudodiscus collinsi and Fquinurkia sipunculijormis and 
quotes Anophcephala manuhriata . Additional data regarding tho parasites Pjenderius 
papillatus and Murshidia Julcijer are supplied. Tho specie- Pjenderius heterocaeca and 
fsyngamus indicus have been thoroughly redoscribod sinco the original description of 
these species was not satisfactory. A new species of Amphistomatous trematode, PJen • 
derius hinaameus , from Burma has been described and in the discussion folio* ing the 
description of the species the author has proposed tho abolition of the genus Taywnaeu 
Fukui, 1926 and suggested that it be meiged into the synonymy of Pjenderius Stiles 
"'and Coldberger, 1910. This procedure was thought necessary on account of the fact 
that the newly disco\ ered species combines the character* o* both the genera Pjenderius 
•ad Tagumaea. The definition of the subfamily Llenderinae has been amended so as 
to accommodate the new Bpecies. (Author's abstract). 


On two new monoslomei (trematoda) from avian boat* in British Indio. 

G. D. Bhalsbao. (Ind. J, Vet. Sci. and Anim. Husb. 5, 49). 

Two new monostomes ; „V otocotylu# babai from the cecum of M Uinta migrant govinda, 
Rangoon and Cydocrlum nharali from the thoraeie cavity of Urociam fariroatria cucid- 
tokt, Muktewuf, have been described. The new species have been oompared with the 
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related speoies of their respective genera. The affinities of the new species with those 
allied to them are thoroughly discussed. A 7 . mayniovatus Yamaguti, 1934, has been 
regarded as synonym of N. attenuutus. A key to all the Known species of Notocotulus 
from the avian hosts has been given. The status of the various genera so far included 
in CyoloooelidiE has been reviewed. 

This is the 6rst occasion on which monos tomes are being recorded from this country* 
(Author's obstruct). 


The par disability of the goat’s placenta to rinderpest virus* P. C. Banbbji 

and R. N. Mohan. (Ind. J . Vet. Sci. and Anim. Hush. 5, 64). 

It has boon shown that the placenta of the goat (and probably ruminant placenta 
in general), though possessing a relatively high degree of resistance to the passage through 
it of most substances, will allow a very minute antigen like the ultra visible virus of rinder¬ 
pest to traverse it from the mother to tho foetus and vice versa. (Author's abstract). 


A com parative study of the fungi associated with blight diseases of certain 

cultivated leguminous plants. Abdus Sattar. (Trans, of British Mycol. Soc ., 
Vol. XVIII , part IV, April 1931.) 

1. Nine fungi causing blight or foot-rot diseases of pea, gram, lentil and vetoh 
(1 icia sntivu) have been studied. 

2. The symptoms of the disease and nature of injury caused, as observed on naturally 
or artificially infected plants, have been described. 

3. 4 comparative study of the various fimgi has been made as regards the 
following : — 

(t) Morphology on the natural host and on various artificial culture media. 

(ii) Response to environmental conditions, such as nature of medium, acidity of 
medium and temperature. 

(Hi) Manner of spore germination undor a variety of conditions. 

4. Inoculation experiments by three different methods under glass-house and field 
conditions have been carried out. The main results were : 

(») Eacn fungus with the exception of MycosphmreUi pinodes and Ascochyta 
pinodella is specialised largely to its own host, plant. 

(ii) MycosphareUa pinodes and Ascochyta pinodella are the only ones which cause 
severe foot-rot. 

5. A discussion of the experimental results in relation to the taxonomy of these 
forms is given, and the following conclusions are reached 

(i) The fungus causing blight of peas in India is typical Ascochyta pi&i Lib. 

(ii) The fungi isolated from lentil in India and from wild Vicia strtiva in England 
are varieties of Ascochyta pisi Lib. 

(Hi) The fungus causing blight of gram in India is identical with PhyUosticta rabid 
(Pass.) Trotter. Reasons are given in support of the transference of this 
species to Ascochyta as Ascochyta rabid (Pass.) Labrousse. 
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(iv) Aaeochyta pinodella Jozies and Ascochyta pinoles .Tones (perfect stage-Afyoo*- 

pkareUa pinoies (Berk. & Blox. Stone) are confirmed as good species and 
distinct from Ascochyta pun Lib. and Ascochyta rabid (Pass.) Labrousse. 
The two former are characteristically associated with the foot-rot phase of 
the disease and are both rather unspecialised in their parasitism. 

(v) A fungus isolated from peas in India, in association with Ascochyta pid Lib. 

is considered to be a weakly parasitic iuoe of Aaeochyta pinodeUu Jones. 
(Author's abstract). 


The occurrence, perpetuation and control of gram (Cicer arietinum L.) 
Might caused by Ascochyta rabiei (Pass) Labrousse, with special refe* 
rence to Indian condition. Abdxjs Sattab. (The annals of Applied 
Biology , Vol. XX, No. 4, pp. 612-633). 

1. The importance and distribution of gram blight are described. 

2. The field appearance of blight,'and the influence of evnironmental factors such 
as rainfall, temperature, wind and system of cropping on its incidence and develop¬ 
ment are given. 

The occurrence of blight in various parts of India is shown to be highly correlated 
with the amount of rainfall during the (lowering and fruiting periods of the gram crop, 

3. It is shown that the gram plant increases in susceptibility with age and is most 
susoeptible at the flowering and fruiting stages. This susceptibility has been found to 
be directly proportional to the amount of malic acid secreted by the plant on its 
surface. 

4. Germination of spores of A. rabiei has been studied in some detail and it has 
been found that they are favoured in their germination by the presence of N/50-N/26 
malic acid or acidified carbon food (pH 2*5). 

5. It has been proved that the disease is carried over from one year to another 
(i) by sowing infected seed, (ii) by sowing seed mixed with pieces of diseased gram stalks 
and (Hi) by diseased plant debris which remain lying on the surface of soil in the fields 
after the crop is harvested. 

6. Measures of control of the disease are given. 

The most practicable for the farmers are:— 

. (1) Use of healthy seed for sowing purposes and (2) destruction of diseased plant 
debris, ( Author's abstract). 



NOTES 


IMPORTATION OF FRUITS INTO INDO-CHINA 

In the May (1934) Number of ‘ Agriculture and Live-stock in India ’ was pub¬ 
lished a translation of the Decrees issued by the Governor-General of Indo-China, 
dated the 8th March and 6th July 1932, regarding the importation of fruits into Indo- 
China' It is now notified for general information that the following officers are 
authorised to issue the certificates required under Article 1 of the said Deorees in 
their respective provinces :— 


Province 


Designation of officer authorised to issue 
certificates 

Madras 

• 

A Gazetted officer of the Entomological Section not 
below the rank of an Assistant Entomologist 

Bombay 

• 

Plant Pathologist and Professor of Entomology at the 
Poona Agricultural College 

Bind . 

• # 

Chief Agricultural Officer in Sind 

Bengal 

• • 

Secretary of the Agricultural and Horticultural Society 
of India, Alip ire, Calcutta 

United Provinces 

• • 

Deputy Director of Gardens, United Provinces, Saharan* 
pur 

Punjab 

• • 

Entomologist to the Government of the Punjab 

Bihar and Orissa 

• • 

Horticulturist, Bihar and Orissa, Fruit Research Station 

Central Provinces 

• • 

Director of Agriculture 

Assam 

• • 

Director of Agriculture 

North-West Frontier Province 

Agricultural Offioer 

Coorg 

* 

Deputy Director of Land Records and Agriculture 
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2. The Agricultural and Horticultural Society of India, Alipore, Calcutta, will t 
levy a fee at 5 per cent on the invoice value of the consignment subjeot to a minimu m 
charge of Rs. 6. 


IMPERIAL BUREAU OF SOIL SCIENCE: SOIL DEFICIENCIES AND 

PLANT DISEASES 

Technical Communication No. 13 of the Imperial Bureau of Soil Soienoe- 
Rothamsted, “ Soil Deficiencies and Plant Diseases ” deals with the border line of 
plant physiology and soil chemistry. Dr. Jacks and Miss Scherbatoff have collected 
and summarised the relevant facts from some hundreds of papers and provided a 
bibliography of 367. This bulletin does not deal with the phenomena associated 
with nitrogen, potash or phosphatic starvation, but with the pathological conditions 
which have been described to deficiencies of the so-called minor elements, notably 
manganese, iron, magnesium, boron, sulphur, copper and zinc. 

A handy table of deficient elements, main crops affected and numerical refe¬ 
rences to the main bibliography considerably enhance the utility of the bulletin 
(Editor). 


WHEAT MARKETING IN INDIA 

The Imperial Council of Agricultural Research offered a prize of Rs. 600 for the 
best thesis on wheat marketing. In response to the advertisement twenty essays 
were received which were judged by a Committee composed of the following three 
judges:— 

1. Diwan Bahadur SirT. Vijayaraghav>icharya, K.B.E., Vice-Chairman, 

Imperial Council of Agricultural Research. 

2. Mr. D. L. Drake-Brockman, C.S.I., C.I.E., I.C.S., Member, Board of 

Revenue, United Provinces. 

3. Dr. L. C. Jain, M.A., LL.B., Ph.D., Professor of Economics, University 

of the Punjab. 

The essays received were examined by the judges .who considered that the theses 
submitted by the under-mentioned two gentlemen were the best and as they were 
of equal merit they resolved to divide the prize equally between them. 

The names of the successful candidates are:— 

1. hnr. Abdul Hamid, 343, Grand Trunk Road, Lahore. 

2. M%J. M. Lobo-Prabhu, I.C.S., Dehra Dun. 

The successful theses are published on pages 236 and 261 of this journal. 
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BIHAR AND ORISSA VETERINARY COLLEGE* PATNA 

Notice 

The next session of the Bihar and Orissa Veterinary College will commence 
from the 1st July 1035. 

1. Candidates desiring admission should each submit his application on the 
prescribed form, together with the following certificates in original, so as to reach 
the principal on or before the 1st June, 1935. 

(a) Age and moral character certificate from the Head Master of the School 
at which he last read. 

(b) University certificate or a certificate from the School or University autho¬ 
rities to show that he has passed the Matriculation Examination. 

(c) Medical Certificate of fitness from an Assistant Surgeon. 

(d) Letter from his guardian stating that all expenses incurred by his ward 
during the latter’s period of study at the college will be paid. 

(e) Letter of identification from some well-known person stating that the 
candidate is known to him and the statements made in the application form 
are correct. 

2. Government or District Board stipendiaries should in addition to the above 
each produce a letter from the Director of Veterinary Services, Bihar and Orissa, 
or from the Chairman, District Board concerned, to whom they should apply in the 
first instance, stating that their selection as stipendiaries has been approved. 

3. Preference will be given to candidates who have passed the IJL or I.Sc. 
Examination of a recognised University. A good knowledge of English is essential. 

4. Non-stipendiary candidates will have to appear before the Governing Body 
of the College when called for interview. 

5. Fees must be paid in advance according to the scale under rule 8 of the 
college rules. 

6. Candidates will reside in the college hostel from the date of their admission 
unless specially exempted. 

7. Admission forms may be had free on application to the Principal. Pros¬ 
pectus will be supplied on receipt of 0-4-0 by money order for each copy required. 



Personal notes, Appointments and Transfers, Meetings and 

Conferences, etc. 

His Excellency the Governor-General in Council has been pleased, under the 
provisions contained in Rules I and 22 of the Rules and Regulations of the Imperial 
Council of Agricultural Research, to appoint the Diwan of Travancorb as a 
member of the Imperial Council of Agricultural Research and also as a member 
of its Governing Body. 

His Exoellency the Governor-General in Council has been pleased, under the 
provisions contained in Rules I and 43 of the Rules and Regulations of the Imperial 
Council of Agri cultural Research, to appoint the Director of Agriculture and 
Fisheries, Travancorb, as a member of the Imporial Council of Agricultural 
Research and also as a member of its Advisory Board. 



In consequence of the vacancy caused by the resignation of Khan Bahadur 
Maulvi Mohammad Obaidur Rahman Khan, the Government of the United 
Provinces have nominated Khan Bahadur Shah Nazar Hussain to be a member 
of the Indian Central Cotton Committee to represent the cotton-growing industry 
in that Province. 


In pursuance of clause (xi) of section 4 of the Indian Cotton Cess Act, 1923, 
(XIV of 1923), the Governor-General in Council has been pleased to appoint 
Mr. Chbllaram Shewaram to be a member of the Indian Central Cotton 
Committee constituted under the said Act to represent the Karachi Cotton 
Association, Ltd. 


In exercise of the power conferred by sub-section (4) of section 4 of the Indian 
Lao Cess Act, 1930 (XXIV of 1930), the Governor-General in Council has been 
pleased, on the recommendation of the Bengal Chamber of Commerce, to nominate 
Mr. E. H. Marshall to be a member of the Indian Lac Cess Committee, to represent 
the shellac export trade, vice Mr. W. G. C. Frith resigned. 


Rai Bahadur Malik Charan Das, Secretary, Imperial Council of Agricultural 
Research, has been granted leave on average pay for four months with effect from the 
16th March 1936 (forenoon) preparatory to retirement. 


A 
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Mr. Bazlul Karim, of the Imperial Secretariat Service (Class II), an Assistant 
in the Imperial Council of Agricultural Research, has been appointed to officiate as 
Secretary, Imperial Council of Agricultural Research with effeot from the 16th 
March 1936, vice Rai Bahadur Malik Charan Das, granted leave preparatory to 
retirement, or until further orders. 


Mr. P. M. Sundaram, of the Imperial Secretariat Service (Class II), an Assis¬ 
tant in the Imperial Council of Agricultural Research, has been appointed to officiate 
as Superintendent in that Department with effect from the 16th March 1936, vice 
Rai Sahib Tej Bhan Bahl on leave, or until further orders. 


Mr. A. M. Livingstone has been appointed temporary Marketing Expert, 
Imperial Council of Agricultural Research, and Agricultural Marketing Adviser to 
the Government of India with effect from the 1st January 1936. 

The following appointments have been made in the Office of the Agricultural 
Marketing Adviser to the Government of India, with effect from the dates shown 
against each :— 

Senior Marketing Officers 

1. Mr. C. B. Samuel, M.A., B.Sc. (Hons.) [1st February 1936]. 

2. Mr. A. M. Thomson [1st February 1936]. 

3. Mr. H. C. Javarayya, L.Ag., F.L.S., F.R.H.S. [27th February 1936]. 

Marketing Officers 

1. Mr. B. P. Bharoava, B.Sc., A.M.Inst, B.E. [18th February 1936]. 

2. Dr. T. G. Shirname, B.Ag., Ph D.. F.S.S., F.R. Econ.S. [21st February 

1936]. 

3. Mr. D. N. Khurody, I.D.D.(Hons.) [26th February 1936]. 

Assistant Marketing Officers 

1. Mr. Triyugi Prasad, M.A., LL.B. [1st February 1936]. 

2. Mr. Farzand Ali Shah, B.A. [1st February 1936]. 

3. Mr. P. L. Tandon, B.Sc.(Wales), F.R.Econ. S.(London) [1st February 

1936]. 

4. Mr. Hukmat Khan, B.Sc.(AgrL) [1st February 1936]. 

6. Mr. K. Comarasamy Chetty, B.Sc. (Edin.)[lst February 1936]. 

o % 
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6. Mr. S. C. Chakbavabty, B.Ag. [1st February 1935]. 

?. Mr. E. M. Bee [1st February 1935]. 

8. Mr. K. Gopalan, M.A., Dip.Eoon., C.H.D., B.Com.(Manchr.), F.R.Eoon.S. 

[1st February 1935]. 

9. Mr. Shashi Kant Dbsai, N.D.D.(Scot.) [1st February 1935]. 

10. Mr. Fazal Haq, B.Ag., M.So.(Reading) [1st February 1935]. 

11. Mr. Nueul Islam [4th February 1935]. 

12. Mr. Y. T. Dbsai, B.Ag., M.Sc.(Econ.)(London), F.E.Econ. 8. (Eng.) [20th 

February 1935]. 


Syed RiaZhl Hassan, M.R.C.V.S., Assistant to the Professor of Pathology, 
Punjab Veterinary College, Lahore, has been appointed Deputy Director, Imperial 
Veterinary Serum Institute, Izatnagar, with effect from the 5th November 1934. 

Madras 

Mr. R. W. Littlbwood, N.D.A., I.A.S., Deputy Director of Agriculture, Live¬ 
stock, has been granted leave on average pay out of India without medical certi- 
for five months and fifteen days from 1st April 1935. 


Mr. T. Mubabi, B.Sc., Dip. Rural Econ., Dip. Agri., F.L.S., Temporary Super¬ 
intendent, Livestock Resoarch Station, Hosur, has been appointed to officiate as 
Deputy Director of Agriculture, Livestock, Hosur, in Class I of the Madras Agricul* 
tural Service, with effect from 1st April 1935, vice Mr. R. W. Littlewood granted 
leave. 


Mr. B. Ramayya, B.Sc.(Edin.), Deputy Director of Agriculture, I Cirole, Vizaga- 
patam, has been granted leave on average pay without medical certificate for two 
months from 11th March 1935. 


Mr. K. TJnnikbishna Menon, Dip.Agri., Assistant Director of Agriculture in 
charge of VI Circle, Madura, has been appointed to a post in Class I of the Madras 
Agricultural Service and to officiate as Deputy Director of Agriculture, VI 
Circle, Madura, with effect from 22nd November 1933. 
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Mr. T. Bttdhavidheya Rao Nayudh, L.Ag., Assistant Director of Agriculture 
in charge of II Circle, Guntur, has been appointed to a post in Class I of the Madras 
Agricultural Service and to officiate as Deputy Director of Agriculture, II Circle, 
Guntur, with effect from 11th January 1934, 


Mr. Y. G. Krishna Rao Naytjdtt, C.D.A.(Edin,), Assistant Director of Agricul¬ 
ture, Salem, has been appointed to Class I of the Madras Agricultural Service and to 
officiate as Deputy Director of Agriculture, VIII Circle, Coimbatore, with effect 
from the date of taking charge. 


Dr. T. V. Ramakrishna Ayyar, B.A., Ph.D., F.Z.S., Lecturer in Entomology’ 
Agricultural College, Coimbatore and Officiating Government Entomologist, Coim¬ 
batore, has been appointed to be Government Entomologist, provisionally substan¬ 
tive, with effect from 23rd December 1930. 


jit 

Mr. M. C. Cherian, B.A., B.Sc., D.I.C., Lecturer in Agriculture, Agricultural 
College, Coimbatore, and Officiating Lecturer in Entomology, Agricultural Coil ge, 
Coimbatore, has been appointed to be Lecturer in Entomology, provisionally subs¬ 
tantive, with effect from 23rd December 1930, vice Dr. T. V. Ramakrishna 
Ayyar. 


Mr. K. C. Naik, Assistant to the Fruit Specialist, Agricultural College, Punjab 
and Officiating Horticulturist, Bihar and Orissa, has been appointed to be tempo¬ 
rary Superintendent, Fruit Research Station, 


A 

Mr. G. Ganapathi Ayyar, Assistant, Chemistry Section, has been appointed to 
officiate as Assistant Agricultural Chemist, Coimbatore,, in Class I of the Madras 
Agricultural Service, with effect from the date of taking charge. 


A 

Mr. K. S. Viswanatha Ayyar, B.A., Assistant Agricultural Chemist, Coim¬ 
batore, has been granted a further extension of leave on half average pay without 
medical certificate for four months from 14th January 1935. 

A 
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Mb. S. N. Venkatas amana Ayyar, Upper Subordinate, IV Grade, has been 
appointed to Class I of the Madras Agricultural Service and to officiate as temporary 
Assistant Marketing Officer, with effect from the date of taking charge. 

Mr. M. P. Kunhikutti, Upper Subordinate, II Grade, has been appointed to 
Class I of the Madras Agricultural Service and to officiate as temporary Assistant 
Marketing Officer, with effect from the date of taking charge. 


Bombay 

Dr. W. Bubns, D.So., I.A.S., Director of Agriculture, has been granted leave 
on average pay for two months and thirteen days combined with leave on half 
average pay for four days with effect from 2nd February 1936, or the subse¬ 
quent date on which he may be relieved. 

Mr. B. S. Patel, N.D.D., N.D.A., C.D.A.D., I.A.S., Deputy Director of Agri¬ 
culture, Gujarat, has been appointed to officiate as Director of Agriculture, vice ■ 
Dr. W. Bums, proceeding on leave. 

Jk. 

Mr. C. S. Patel, on return from leave has been appointed to officiate as Deputy 
Director of Agriculture, Gujarat, vice Mr. B. S. Patel. 

Mr. V. A. Tamhane, M.Ag., M.So., Agricultural Chemist and Soil Physicist and 
Local Officer, in charge of the Sakrand Agricultural Research Station, has been 
appointed to officiate as Chief Agricultural Officor in Sind during the absenoe on 
leave of Mr. W. J. Jenkins. 


Mr. G. P. Patil has been appointed to officiate as Professor of Agricultural 
Economics, Poona Agricultural College, vice Dr. T. G. Shimamo, appointed Market¬ 
ing Officer in the Office of the Agricultural Marketing Adviser to the Government 
of India, pending further orders. 


Mr. N. Narayana has been appointed to act as Assistant Professor of Chemistry, 
Poona Agricultural College, in the Bombay Agricultural Service, Class II, with effeot 
from 1st March 1933 and placed on probation for a period of two years. 
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Mr. Y. N. Marathe has been appointed to act as Deputy Director of Veterinary 
Services, Bombay Presidency, vice Khan Saheb J. D. Buxy, retired. 


United Provinces 

Mr. J. A. Manawwar, M.Sc., Assistant Director of Agriculture, Sarda Circle, 
Lucknow, has been appointed to the temporary post of Officer on Special Duty for 
performing the duties of Provincial Marketing Officer, with headquarters at Lucknow, 
with effect from the date he assumes charge of the duties of the post. 

4k 

Mr. J. G. Burns, Garden Overseer, Kumaun, has been appointed to hold Idle 
temporary post of Superintendent, Government Gardens, Chaubattia. 


Punjab 

Mr. A. Ghias-ud-Din Ahmad, B.So (Agri), M.Sc (Lond.), Bar-at-Law, F.R.H.S., 
M.R.A.S., Officiating Assistant Professor of Botany, Punjab Agricultural College, 
Lyallpur, has been appointed Officiating Assistant Physiologist, Botanical Section, 
Punjab Agricultural College, Lyallpur, with effect from the 1st December 1934, 
consequent on the transfer of one of the two posts of Assistant Professors of Botany 
to the Research side of the Botanical Section. 


Sardar Bahadur Sardar Jagat Singh, B.A., M.Sc., Assistant Professor of 
Chemistry, Punjab Agricultural College, Lyallpur has been granted leave on average 
pay for eighteen days and in continuation leave on average pay on medical certificate 
for three months and twenty-two days, with effect from the 23rd Deoember 
1934. 


Burma 

Mr. P. D. Odell, M.A., I.A.S., has been appointed to be Marketing Officer, 
Burma, with effect from the 1st February 1935. 


4k 

Mr. Saw Tun, B.Ag., Assistant Direotor of Agriculture, Myingyan Circle, 
Meiktila, has been granted leave on average pay for three months with effect from 
the 15th January 1936 or the subsequent date on which he avails himself of it t 
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Mr. Ba On, D.Sc., B.Ag., Senior Agricultural Assistant, Mahlaing, has been 
appointed to officiate in the Burma Agricultural Service (Class II), and has been 
posted as Assistant Director of Agriculture, Myingyan Circle, Meiktila, in place of 
Mr, Saw Tun, Assistant Director of Agriculture, proceeding on leave. 


Mr. R. M. Rao has been appointed to the temporary post of Assistant Rice 
Research Officer, Burma, with effect from the 5th February 1935. 

Mr. J. Smith, B.V.S., Class I, Veterinary Research Officer, has been granted 
leave on half average pay for six months and twenty-four days in continuation of the 
leave already granted to him. Mr. Smith has been permitted to retire from the 
service of Government on the expiry of the leave. 

Central Provinces 

Mr. Laxmi Narayan Dubey, Extra Assistant Director of Agriculture, 
Chhindwara, has beon granted leave on a verage pay for two months on Medical 
Board certificate in extension- of the leave already granted to him. 


On return from the leave granted to him Mr. D. G. Mehta, B.Ag., Extra Assist¬ 
ant Director, assumed charge of the temporary post of Assistant Marketing Officer 
in connection with the scheme for the improvement of marketing in India, with 
effect from the 11th February 1935. 

A 

Rai Bahadur R. V. Pillai, G.B.V.C., Deputy Director of Veterinary Services, 
Central Provinces, has been granted leave on average pay for eight months (out of 
India), with effect from the 25th March 1935. 


Rai Sahib Gottrishankrr Shrivastava, Assistant. Director of Veterinary 
Services, Berar Division, has been appointed to officiate as Deputy Director of 
Veterinary Servioes, Central Provinces, vice Rai Bahadur R. V. Pillai, on leave. 

Assam 

Mr. Satyendra Chandra Datta, Superintendent of Agriculture, Surma 
Valley, has been appointed temporarily as Deputy Director of Agriculture, in Class 
1 of tile Aa-«w Agricultural Service, with effect from the 1st February 1935, and has 
been plaoed in charge of the Surma Valley Circle. 
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On being relieved by Mr. Satyendra Chandra Datta, Deputy Director of 
Agriculture, Mr. Fazlul Haque, M.R.A.S., Dip. in Agrio., Deputy Director of Agri¬ 
culture, Surma Valley Circle, has been transferred to Jorhat and has been plaoed in 
charge of the Upper Assam Districts Circle. 


On being relieved by Mr. Fazlul Haque, Deputy Director of Agriculture, Mr. 
Laksheswar Borthakur, Deputy Director of Agriculture, has been transferred 
to Gauhati and has been placed in charge of the Lower Assam Districts Circle. 





Scientific Horticulture (formerly the H. E. A. Year Book), Vo]. Ill, 1935. 
Price 3s. 6 d., postage extra. Published by the Horticultural Education Asso¬ 
ciation. 

The Horticultural Education Association now call their annual journal Scienti¬ 
fic Horticulture —a title which more accurately represents its oontents. The Honorary 
Editors Mr. R. T. Pearl of the Wye Agricultural College, is also joint author of two of 
the special articles which appear in this number. Dr. Wallace's presidential address 
to the Association is entitled * Science and Fruit Growing'—an appropriate choice, 
for it is now 40 years since the oldest fruit research station in England was opened 
at Woburn by the Duke of Bedford and by Mr. Spencer Pickering whilst 1934 also 
marked the ' coming of age ’ of the youngest research institute at East Mailing—which 
is already well known to many Indian readers. ‘ Scienoe and Fruit-growing ’ was 
the title of the publication by the Duke of Bedford and Mr. Spencer Pickering issued 
in 1919 when Woburn Station was closed down after 25 years of experimental work 
and summarised the position as it then was. In his address, Dr. Wallace shows what 
an important bearing these early results have had on more recent progress. He 
concludes by pointing out that there is one side of the great liaison between scienoe 
and fruit-growing which must not be neglected and that there is great need for a 
sound educational structure which will advance with the times. He ably points 
out that a position has now been reached when fruit research can provide the data 
both for the highest type of scientific course in Pomology in a University and for the 
more practical courses in fruit-growing which are required for the various grades of 
fruit-growers and workers. Very great progress has been made in this direction by 
the Long Ashton research station of the University of Bristol, of whioh Dr. Wallace 
himself is Deputy Director, and to which several Indian students owe a debt of 
gratitude. 

Messrs. Bagenal and Pearl have contributed a most useful summary of the 
Royal Horticultural Society’s Conference on Apples and Pears, whioh was held at 
Crystal Palace in September 1934. Among important papers read at this oonferanoe 
mention may be made of ‘ Orchard Factors affecting Fruit Quality’ by Dr. Wallaoe; 

' the Storage of Apples ’ by Kidd and West; and ‘ Rootstocks for Pears, 
by Mr. R. G. Hatton, Director of the East Mailing Research Station. The journal 
also contains a brief note by Sir Albert Howard on the utilisation of the 
waste products of horticulture as humus and a reference to the now familiar 
'Indore Prooess of Compost-making.’ Messrs. Pearl and Hart contribute an 
excellent summary 'Twenty-one years fruit research at East Mailing'* 

( «10 ) 
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The work of this Fruit Research Station is well-known to many horticulturists in 
India through the medium of the horticultural abstracts published by the Imperial 
Bureau of Fruit Production which has headquarters at East Mailing. The station 
is famous the world over for the work it has done on rootstocks and for the experi¬ 
mental technique which it has developed. Of special interest is the modem lay¬ 
out for a manurial trial with apples which was described in Technical Communica¬ 
tion No. 2 of the Imperial Bureau of Fruit Production. In view of the discourage¬ 
ment which has attended similar experiments elsewhere particularly in the United 
States, the salient points of the East Mailing methods will bear recapitulation here. 
They are 

(а) The elimination of inherent variation of the experimental trees by (<) 

the use of standardised clonal rootstocks and carefully rogued varieties 
true to name; (ii) the utmost care in grading the plants for unifor¬ 
mity and freedom from diseases. 

(б) Comprehensive, complete and accurate measurement of the individual 

tree’s growth, flowering, cropping and health record. 

(c) Scrupulous attention to details of management, including a forward 

policy of disease and pest control. 

(d) Improved plot lay-out designed to eliminate positional factors and soil 

differences. 

(e) Systematic soil survey prior to planting. 

Nor should the contributions of the East Mailing Research Station to our know¬ 
ledge of plant physiology go unmentioned. The work of Rogers on the root-systems 
of apple trees is furnishing information of great value in relation to tree management 
and nutrition, whilst the same worker’s direct observations on tree-root growth, 
where the root in its natural surroundings is studied with the microscope by means, 
of special observation trench, promises a better understanding of the trees responses 
to external conditions. Knight’s studies of root-shoot ratio and the effect of differ¬ 
ential root and shoot pruning treatment promises to provide a clearer picture of 
what is likely to happen when a newly-planted tree is pruned. 

These examples must suffice and as in former years, Scientific Horticulture , 
to give it its new title, will be found of the greatest use to all interested in the scienti¬ 
fic production of fruit, vegetables and flowers (Editor). 



Lac and the Indian Lac Research Institute. By Dorothy Norris, P. M. 

Glover and R. W. Aldis. Published by the Lac Research Institute , 

Namlcum , Ranchi , Price Re. 2-8-0. 

Lac is one of the village industries whose importance was emphasised by the 
Royal Commission on Agriculture which pointed out that the chief obstacles in the 
way of its development were :—great fluctuations in prioe, an exoessive number of 
middlemen between the cultivator and the Calcutta market, competition from 
synthetic substitutes, the absence of any standardised product, and the liability to 

p 2 
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Ion from insect pests. Lao cultivation is of special importance m the Chota Nagpur 
Division of Bihar, the Feudatory States of Orissa and part of the Central Provinces 
and Central India. Generally speaking these are * precarious * areas agriculturally 
so that any addition to the agriculturists income is doubly important. The manu. 
facture of shellao is an ancient Indian industry. Lac production is mainly confined 
to India though appreciable quantities are produoed in the Far East, mainly in Siam. 
The manufacture of shellac, and of the less important forms Button Lao and Garnet 
Lao, is practically an Indian monopoly and most of the stick-lac from the Far East 
is marketed through Calcutta. 

After a concise description of the industry itself the authors describe the events 
leading up to the establishment of the Lac Research Institute at Namkum, five 
miles from Ranchi, the headquarters of the Chota Nagpur Division. Funds were 
provided by a small cess on lac exports. The research sections of the Institute 
are the Entomological, the Bio-ohemical and the Physioo-chemioal. Broadly speak* 
ing, the first two are concerned with improvements in the efficiency of lac produc¬ 
tion; the latter with improvements in manufacture, in methods of analysis and 
in new and improved methods of lac utilisation. The former is the best remedy for 
low prices, the latter has beoome a primary necessity in view of the competition of 
synthetic substitutes. In the electrical industries, in varnishes apd in mouldings 
the competition of synthetic products has become of great and increasing importance 
and it oan only be met by increased efficiency in production, manufacture and 
marketing—including scientific service to consumers suoh as is so freely offered by 
the large ‘ synthetic ’ combines. 

The authors give a readable account of the activities of the Institute and of 
the results of research of which only a few can be mentioned here. On the production 
side, definite advanoes have been made in plantation management especially in 
pruning. The best lac is produoed on the Kumm tree ( Schleicheratrijuga) bnt 
as managed by the cultivator regular crops are not obtained and the tree has often 
to be rested for two years. By the Institute’s method, a crop can be obtained cnee 
in every 18 months and the trees show an increasing ‘ frame ’ so that the cropping 
area of the tree is gradually increased. The introduction into Chota Nagpur of 
the alternative host Khair (Acacia catechu) is stated to be a great sucaess 
affording an increased supply of lac of the same high quality as is produoed on 
Kumm. 

The Entomological Section has worked out a simple m ethod of forecasting 
' swarming which enables the brood lac to be cut at the right time, instead of weeks 
beforehand, and a better infeotion obtained. Simple changes in cultural methods 
enable the loss of lac from insect enemies to be greatly reduced. The biological 
control of one of tile major predators of lao, Eublemma amabilis, a Nootuid moth 
appears to be a practical possibility as the parasite Microbracon tachardiae oan be 
bred artificially in numbers. Amongst discoveries on the industrial chemical side 
Stay be mentioned improvements in the indigenous method of shellao manufacture 
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tod the successful use of the bye-product" kiri ” both An- the production of bleached 
lac and for the manufacture of a moulding powder. Much work has also been done 
tod published in the form of research notes, on the improvement of shellac for use 
in varnishes. A description is given of the work of the London Shellac Research 
Bureau. This scheme has developed from the work of the Special Lac Officer in 
London and three Indian research chemists appointed by the Committee are now 
working in industrial research laboratories at Teddington and Rugby by arrange¬ 
ment with the Paint and Varnish Trades Research Association and the Electrical 
Industries Research Association, respectively. Here technical and scientific prob¬ 
lems bearing directly on the greater use of lac in industry are taken up in consulta¬ 
tion with those industries. 

Lac as a commodity appears doomed to suffer unduly from the attentions of 
the speculator. Since the above work was published, a * comer * has collapsed and 
iao again seems to be approaching the slump prices of 1932-33. But research such 
as that described by broadening the basis both of demand and production should f 
at any rate, spell greater prosperity for the lac-growor and the shellac manufacturers* 
[Editor ]. 

The Progress of Rural Welfare in India, 1934. By C. F. Strickland, C.I.Ei 
Oxford University Press. (Price in India eight annas). 

This handy little brochure issued under the auspices of the Indian Village Wel¬ 
fare Association is an admirable sequel to the same author’s Review of Rural Welfare 
Activities published by the Oxford University Press in 1932. The Association in 
Mr. Strickland’s own words, “ aims at bringing together those who are familiar 
with the condition of the rural population in India and are anxious to improve it 
by constructive measures.” The Association limits itself almost entirely to publi¬ 
city and propaganda and has published pamphlets on rural vernacular, broadcasting 
and on child marriage. In addition to holding meetings and inviting addresses on 
special subjects of rural interest, it has successfully organised three Easter schools 
for persons engaged in or proposing any rural work in India. The author 
emphasises the importance of the criteria of effective rural construction laid down 
in las 1932 Review and these will bear repetition. They are:— 

(1) Permanence .—Is the work dependent on the presence of an individual 

who may be removed, or of an organization which may, through a 
change of policy, cease to take interest in it ? In the event of such 
removal or change, will the work collapse, or will it be continued by 
local residents for whose benefit it is intended ? 

(2) Co-ordination. —Is each official department or unofficial organization 

operating independently along a single line, or are all forces, official 
and unofficial, being co-ordinated in an attack upon the rural problem 
on a broad front with the maximum of co-operation 1 
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(3) Personnel. —Are the men or women who are engaged in the work trained 

and qualified for their task, whether teohnioal or sooial, or are they 
amateurs who learn, perhaps painfully, at the expense of those with 
whom they deal ? 

(4) Cost. —Are the results proportionate (in importance and in permanence) 

to the money spent ? Is the scheme one which ought to become, 
self-supporting, and does it appear likely to do so ? 

In justifying the seoond and third of these, he alludes to the danger of official 
departments connected with rural uplift falling into the snare of over-independent 
working and shows that a non-official body may perform a valuable service by bring¬ 
ing together the various officials for co-ordinated effort in a selected village or area 
and what is perhaps equally important, by recalling their instructions and repeating 
their demonstrations after their departure. Then follows a summary of the 
propaganda work carried out in the various provinces, largely by the provincial 
Governments, it may be observed, which will be of considerable use to all rural uplift 
workers. The last few pages of the book are ocoupied with some general observ¬ 
ations which merit careful thought. Here Mr. Strickland explains the importance 
of broad planning. He also points out that there are three main agencies for 
rural uplift, viz., the departments of Government conoemed with rural life and 
welfare; village rural reconstruction centres and * extensive ’ societies like the 
Red Cross; the Servants of India ; the Bhil Seva Mandal and many others which 
operate throughout the country or over large areas. Clearly, all three of these should 
be united in consultation though retaining full independence of action. And very 
rightly, he emphasises the need for building from below and the important part 
which Co-operative Betterliving Societies Bhould play as a permanent living force 
for rural betterment. Mr. Strickland writes with intimate knowledge and practical 
experience as well as enthusiasm and his book should be of help to many. 
[Editor]. 


The Empire Journal of Experimental Agriculture, published quarterly by 
Mb. Humphrey Milford, Oxford University Press, London, E. C. 4 . Annual 
subscription 20 s ., post free. 

With the January number, the Empire Journal of Experimental Agriculture 
oommenoes its third year and third volume and readers will note that there has 
been a slight change in editorial polioy as the latest number contains more in the 
way of authoritative summaries of the recent position of agricultural research. To 
many readers this change will be welcome. An important group of five papers on 
“the Inheritance of Productivity in Farm Livestock” is of particular interest; 
these were read to section D (Zoology) of the British Association at its Aberdeen 
meeting in September 1984. A paper on' the Effect of Shade on American Cotton ’ 
by R. L. Knight describes experiments carried out at Shambar in the Northern 
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Sudan being designed as a preliminary investigation to determine by means of arti¬ 
ficial shades the effect of continued clouds on American ootton. The experiment 
does much to throw light on the need for abundant sunshine for rain grown ootton 
and the effect of excessive shade and will be of interest to any ootton experimenters 
in India. 

The previous October number of the same journal contains an article by Dr. 
L. C. Coleman on * the Coffee planting Industry of South India*, which his many 
friends in this country will recognise as an authoritative contribution. Dr. Coleman 
was largely responsible for the establishment in 1925 of the Coffee Research Station 
at Balehonnoor in the Mysore State. Another article which should be of great 
interest to Indian readers is ‘ A Review of Recent Methods and Results in Sugar" 
cane-breeding’ by Glendon Hill of the Sugarcane Research Station, Mauritius* 
Mention should be made of two papers in soil science viz :—one by N. Craig and 
P. Halais on * the Influence of Maturity and Rainfall on the Properties of Lateritic 
Soils in Mauritius * and Morley Davies and Owen’s paper on the * Soil Survey of 
North Shropshire * which indicates the lines on which modem soil surveys are now 
conducted. The paper by Coombs on* the Border Effect in Plot Experiments’ 
will appeal to the many agricultural experimenters in India who are concerned with 
the technique of field experiments. (Editor.) 



NEW BOOKS 

On Agriculture and Allied Subjects 

Embryology and Genetios. By Prof. T. H. Morgan, pp. viii + 268. New York. 
Columbia University Press : London : Oxford*TJniversity Press, 1934. 15s. net. 

Diseases of the Banana and of the Manilla Hemp Plant. By C. W. Wardlaw, 
Pathologist for Banana Research, Trinidad: Imperial College of Tropical Agri¬ 
culture, Trinidad, 1934. 30s. net. 

Edible and Poisonous Fungi. Fourth Edition (Bulletin No. 23 of the Ministry 
of Agriculture and Fisheries), pp. V -f 26 + 24 plates. 3s. 6 d. net. 

Experiments on Inbreeding of Poultry (Bulletin No. 83 of the Ministry of Agri¬ 
culture and Fisheries), pp. v + 69 + 6 plates. Is. net. 

The Brown Rot Diseases of Fruit Trees (Bulletin No. 88 of the Ministry of Agri¬ 
culture and Fisheries), pp. v -f 60 + 28 plates. Is. 6 d. net. 

Farm Buildings. By Edwin Gunn, A.R.I.B.A., Ed. by H. C. Long. (“ The 
Birkins ”, Orchard Road, Hook, Surbiton, 1936). Price 6s net. 

Pioneers ii#Power Farming. By C. S. Orwin. Progress in English Farming 
Systems VIII. Illustrated. PP. 26. (Oxford: Agricultural Economics Research 
Institute, 1934.) Price ls - 6d. 

Black’s Veterinary Dictionary. Edited by Wm. C. Miller, M.R.C.V.S., 
F.R.S.E. 2nd Edition, revised and enlarged, pp. 1,140, 8 plates and 326 figures. 
A. & C. Black, Ltd., London. Prioe 21s. net. 
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GENERAL AGRICULTURE 
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Agriculture and Livestock in India , 
Vol. TV, Parts 5 and 6 and Vol. V, 
part 1. Annual subscription Rs. 6 
or ito. 9 d. (A bi-monthly Journal of 
ilgriciilturo and Animal Husbandry 
for the general reader interested in 
agriculture or livestock in India or 
tne Tropics). 

Issues 1 under the au¬ 
thority of the Impe¬ 
rial Council of Agri¬ 
cultural Research. 

Manager of Pubb’ca- 
tions, Delhi. 

o 

The Madras Agricultural Journal. - 
(Monthly). Annual subscription 

Ks. 4. 

T. V. Ramakiishna 
Ayyar (Editor). Pub¬ 
lished by tho M. A. 
S. Union, Agricultu¬ 
ral and Research In¬ 
stitute, Coimbatore. 

The Scholar Press, 

Palghat. 

3 

1 

The Journal of the Trtchinopohf Dis¬ 
trict, Agricult ui al Association. (En- 
i glisJi and Tamil). Qiiaifeily. 

Annual subscription Ro. 1-8-0 for 
non-members, free for members. 

Tssuod by the Triclii- 
nopoly District Agri¬ 
cultural Association, 
Teppakulam post. 

Muruga Vilas, Jan anu 
Koola Press, Trichi- 
nopoly. 

4 

The Hardening Review (Monthly) 

I Annual subscription Rs. 3. 

C. V. Krishnaswami 
Aiyar (Editor). 

The Pearless Press, 
Madras. 

5 

Journal of the Mi/sore A<fncultural 
and Expirimental Unum .- (English.) 

( Quarterly Price As. 12 per copy. 

B. Narasimha Iyen¬ 
gar (Chief Editor). 

Bangalore Press, 

Bangalore. 

<> 

1 Journal of the Mysore Agricultural 
ana Experimental Union. —(Kannada) 

I Monthly. Price As. 4 per copy. 

N. Venkataaubbaiya . 

Ditto. 

7 

| 

| Poona Agricultural College Magazine. 
(Quarterly). Annual suliseription 
Us. 2-8-0. 

V. 0. Deshpando and 
8. M. Rao (Editors). 

Arya Bhushan Press, 
Poona City. 

8 

Shetki Shetkhari (Marathi, Monthly). 
Annual subscription Re. 1-3-0. 

Narhar Gangadhar 

Apto. 

Ditto. 

9 

The Planters Journal and Agricul¬ 
turist (Fortnightly). Annual subscrip¬ 
tion Eh. 10 or IBs. 

Theo, H. Thome 

(Editor). 

Tho Ganges Printing 
Co. Ltd., Howrah. 

10 

Krishi-Sampad (Bengali, Monthly). 
Annual subscription Rs. 3, 

N. K. Ghosh . 

Krishi Sampada Press, 
Dacca, 
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11 

12 

13 

14 

15 

16 

17 

IB 

19 

20 

21 

22 


GENERAL AGRICULTURE—con**. 


Mufldvl Mazarcrin (Urdu) 

Issued by the Depart¬ 
ment of Agriculture, 
United Provinces. 

Government Printing 
and Stationery, U. P., 
Allahabad. 

Kisan Upkarak (Hindi) . 

Ditto 

Ditto. 


The AUdhabad Farmer (Bi-monthly). 
Annual subscription in India Bs. 2. 

W. J. Hansen (Editor). 
Published by the 
Agricultural Insti¬ 

tute, Allahabad. 

The Mission 
Allahabad. 

Press, 

Seasonal Notes . (Price, As. 4 per 
copy.) 

Issued by the Depart¬ 
ment of Agriculture, 
Punjab. 

Government Printing, 
Punjab, Lahore. 

The Nagpur Agricultural College 
Magazine (Quarterly). Annual sub¬ 
scription Rs. 3. 

Published by P. D. 
Nair, Agricultural 
College, Nagpur. 

The Central India Print¬ 
ing Works, Nagpur. 

Annual Report of the Imperial Coun¬ 
cil of Agricultural Research for the 
year 1933-34. 

Issued by the Imperial 
Council of Agricul¬ 
tural Research. 

Manager of 
tions, Delhi. 

Publica- 

Mechanical Cultivation in India :— 
A history of the large scale experi¬ 
ments carried out by Burma Shell 
Oil Storage and Distributing Com¬ 
pany of India, Ltd. Scientific 

Monograph No. 9 of the Imperial 
Council of Agricultural Research 
Price Rs. 3-14 or 6s. 6tf. 

C. P. G.Wade . 

Ditto. 

: 


Report on Coconut Enquiry in India. 
Issued by the Imperial Council of 
Agricultural Research. Price 

Rs. 3-8-0 or 6*. 

J. S. Patel 

Manager of 
tions, Delhi. 

Publica- 

Scientific Reports of the Imperial 
Institute of Agricultural Research, 
Pusa (including the Reports of the 
Imperial Dairy Expert, Physiologi¬ 
cal Chemist and Sugarcane Expel t) 
for 1932-33. Price Rs. 4-12-0 or 
Bs. 

Director, Imperial 

Institute of Agricul¬ 
tural Research, Civil 
Lines, Delhi. 

1 

Ditto. 


Report on the Operations of the De¬ 
partment of Agrioulturo, Madras 
Presidency for 1933-34. 

Issued by the Depart- 
ment of Agriculture, 
Madras. 

Government 

Madras. 

Prees, 

Villagers* Calendar for 1035. English 

Villagers’ Calendar for 1934-36. (July 
1934 to June 1935). MalayoUm. 

Issued by the Depart¬ 
ment of Agriculture, 
Madras. 

Ditto 

Ditto. 

Ditto. 
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23 

The Improvement of the Coconut 
under dry Cultivation, Malayalam 
and Kanarese. Leaflot No. 59 of 
the Department of Agriculture, 
Madras. 

K. W. Chakrapani 
Marar. 

Gov emment Press, 

Madras. 

24 

A bund forming implement. Leaflet 
No. 61 of the Department of Agri¬ 
culture, Madras. 

N. G. Charley . . 

Ditto, 

25 

Coriander—-How to improve its qual¬ 
ity for marketing. English, Tamil, 
Telugu, Kanarese and Malayalam. 
Leaflet No. 02 of the Department of 
Agriculture, Madras. 

P. V. Ramiah 

Ditto. 

20 

A simple and cheap process for the 
conservation of Farmyard Manure. 
Telugu. Notes of the Department 
of Agriculture, Madras. 

T. Budhavidheya 

Rao. 

Ditto. 

27 

Malayalam Sayings and Proverb on 
Agriculture. Malayalam. Bulletin 
of the Department of Agriculture, 
Madras. 

K. T. Aiwa and K. 
Unnikrishna Menon. 

Ditto. 

28 

Picking and marketing of cambodia 
cotton in Salem District. English 
and Tamil. Leaflet No. 62 of the 
Department of Agriculture, Madras. 

K. Raghavachari 

Ditto. 

29 

Tariqa Kasht Jarham Dhan . (Urdu 
and Hindi). Leaflet No. 8 of the 
Department of Agriculture, United 
Provinces, 

Issued by the Depart¬ 
ment of Agriculture, 
Unitod Provinces. 

Governing t Printing 
and Stationery, U. P., 
Allahabad. 

30 

Mausam-i-garma ki Jotai , Oehvn avr 
Rabi he dusrifaslon ke waste . (Urdu 
and Hindi). Leaflot No. 9 of tho 
Department of Agriculture, United 
Provinces, 

Ditto 

Ditto. 

31 

Agricultural Implements, Part I. 
(English and Urdu). Leaflet No. 10 
of the Department of Agriculture, 
TJ. P. 

Ditto 

Ditto, 

32 

Agricultural Implements, Part II. 
Jingliab). Leaflet No. 11 of the 
Department of Agriculture, United 
Provinces. 

Ditto 

Ditto. 
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33 Manures. (English and Hindi). Issued by the Depart- Government Printing 

Leaflet No. 12 of the Department ment of Agriculture, and Stationery, U. P., 
of Agriculture, United Provinces. United Province. Allahabad. 

34 Rabi lei fasl ki katai ke babat chand Ditto . . Ditto. 

baton (Hindi). Leaflet No. 16 of the 
Department of Agriculture, United 
Provinces. 

35 TariqaKashtKapaeNo. 520. Leaflet Ditto . . Ditto. 

No. 17 of the Department of Agri¬ 
culture, United Provinces. 

36 C. 591. A new high quality wheat. Issued by the Dopart- Government Printing, 

Leaflet No. 118 of the Department/ ment of Agriculture, Punjab, Lahore, 
of Agriculture, Punjab. Punjab. 

37 Sun-heat treatment of cotton seed as Ditto . . Ditto. 

a prevention against pink boll worm. 

Leaflet No. 122 of the Department 
of Agriculture, Punjab. 

38 Annual Report of the Department of Issued by the Depart- Government Press, 

Agriculture, Bihar and Orissa. 1 933- ment of Agriculture, Bihar and Orissa, 

34. Bihar and Orissa. Gulzarbagh. 

39 Annual Report on Experimental Ditto . . Ditto. 

Farms in Bihar and Orissa. 1933-34. 

40 A Note on Agricultural calendar for Ditto . Ditto. 

Orissa and some systems of multiple 
cropping under Orissa conditions. 

41 Report on the working of the Depart- Issued by the Depart- Government Printing, 

ment of Agriculture of the Central ment of Agriculture, Central Provinces, 

Provinces for the year ending the Central Provinces. Nagpur. 

31 st March 1934. Price Re. 1 -8-0. 

42 Annual Report on Experimental Ditto . Ditto 

Farms, Nagpur, Akola, Powarkhera, 

Adhartal, Chhindwara, Tharsa and 
Raipur, for the year ending the 31st 
March 1934. Price Re. 1-8-0, 

43 Report on Demonstration work car- Ditto . Ditto. 

ried out in the Southern Circle, C.P., 
together with Reports on the Seed 
and Demonstration and Cattle Breed¬ 
ing Farms of the Circle for the year 
ending the 31st March 1934. Price, 

Re. 1-8.0. 

44 Report on Demonstration work car- Ditto . Ditto. 

ried out in the Northern Circle, C. P., 
together withReports on the Seed and 
Demonstration and Cattle Breeding 
Farms of the Circle for the year end¬ 
ing the 31st March 1934. Price, 

Re. 1-8-0, 
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45 Report on Demonstration work ear- Issued by the Depart- 

ried out in the Wostorn Circle. C. P., luont of Agriculture, 

1 together with Reports on the Seod Central Provinces, 
and Demonstration and Cattle Breed¬ 
ing Farms of the Circle for the year 
ending the 31st March 1934. Price, 

He. 1-8-0. | 

46 Report on Demonstration work car- | Ditto 

ried out in tho Eastorn Circle, C. P., ( 
together with Reports on the Seed 
and Demonstration and Cattle Breed- 1 
ing Farms of the Circle for the year 
ending the 31st March 1934. Price, I 
lie. 1-8-0. t 

47 Report on the Agricultural College, Ditto 

Nagpur for tho year ending 31st 
March 1934. 

48 | Report on the Agricultural Engineer’s Ditto 

1 Section, Agricultural College, Nag- 

I pur for the year ending 31 bt March i 
1934. 

49 A Scheme for the extension of long Ditto 

| staple cotton in the Central Provinces 

i and Berar. (Hindi and Marathi). 

| Leaflet of the Department of Agri- 
i culture, Control Provinces. 


60 Annual Report of tho Department of ! Issuod by tlio Dopart- 
Agriculture, Assam, for tho year 1 merit of Agriculture, 
1933-34. I Assam. 


Government Printing, 
Central Provinces, 
Nagpur. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Government Press, 
Assam, Shillong. 


61 Progress Report of tho Institute of 

Plant Industry, Trnloro, Central India 1 
for tho year ending 301 It June 1 934. | 

62 Cotton cultivation in Gang Canal | 

Colony (Urdu). Loaflet No. 9 of the I 
Institute of Plant Industry, Indore. 

63 Annual Roport of tho Indian Central [ 

Cotton Committee for tho year end- 1 
ing 31st August 1934. Price Rs. 2. 

64 Report on the Administration of the 

Agricultural Department in tho 
Cochin Stato for tho yoar 1108 (1932- 
33). 

66 Selection of Paddy Soeds. Malaya- 
lam. Leaflet of the Department of 
Agrieulturo, Cochin. 

66 Annual Report of tho Coffee Scientific 
Officer, 1933-34. Mysore Coffee Ex¬ 
perimental Station Bull. No. 12. 


Issued by the Director, Examiner Press, 

Institute of Plant In Bombay, 

dustry, Indore. 

Ditto Ditto. 

Issued by tho Indian Indian Contral Cotton 
Central Cotton Com Committee, Bombay, 
mittoe, Bombay. 

Issuod by the Suporin- Cochin Government 
tendent of Agriculture, Press, Emaculam. 
Tricliur. 

Ditto . Ditto. 


W. W. Mayne . . Government Press, 

Bangalore. 
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AGRICULTURAL STATISTICS 


Season and Crop Report of Bengal j Issued by the Depart- 
for the year 1933*34. Price, As. 8. ment of Agriculture, 

Bengal. 


Season and Crop Report of the United I 
Provinces of Agra and Oudh for the 
year 1933*34 (1341 Fasli). 


Issued by the Depart¬ 
ment of Land Records, 
United Provinces. 


59 Report on the Season and Crops of Issued by the Depart- 
the Punjab for the agricultural year ment of Agriculture, 
ending 30th June 1934. Price, Rs. Punjab. 

3-4*0. 


80 Agricultural Statistics, 1933-34 


Issued by the Depart¬ 
ment of Agriculture, 
Bihar and Orissa. 


61 Season and Crop Report of Bihar and Issued by the Depart- 

Orissa for the year 1933-34. Price, ment of Agriculture, 

Rs. 2-4-0. Bihar and Orissa. 

62 Season and Crop Report of the Cerv- Issued by the Director 

tral Provinces and Berar for the year of Land Records, Cen- 
ending the 31st May 1934. Prioe, tral Provinces and 
Re. 1-8-0. Berar. 


Bengal Government 
Press, Alipur, Bengal. 


Superintendent, Print¬ 
ing and Stationery, 
U. P., Allahabad. 

Government Printing, 
Punjab, Lahore. 


Government Press, 
Bihar and Orissa, 
Gulzarbagh. 

Government Printing, 
Bihar and Orissa, 
Patna. 

Government Printing, 
Central Provinces, 
Nagpur. 


SUGAR RESEARCH 

Somo practical suggestions to cane 
growers (Telugu). 

S. Sitaram Patrudu . 

Manufacture of white sugar and gur 
by the open-pan process. Bulletin 
No. 176 of 1934 of the Department 
of Agriculture, Bombay. Prioo, As. 3. 

V. V. Gadgil . 

Ikh hi boivai jcildi karo pichhar jane ee 
nuqsan hat . Urdu and Hindi. Leaf¬ 
let No. 6 of the Department of Agri¬ 
culture, United Provinces. 

Issued by the Depart¬ 
ment of Agriculture, 
United Provmoes. 

Ganna pema aur ahakar banana . 
Urdu and Hindi. Leaflet No. 7 of 
the Department of Agriculture, 
United Provinces. 

Ditto 

« 

The Improved Method of Qur Manu¬ 
facture. Leaflet No. 6 of the Insti- 
J tute of Plant Industry, Indore. 

Issued by the Director, 
Institute of Plant In¬ 
dustry, Indore. 


Government Press, 

Madras. 

Government Central 

Press, Bombay. 


Government Printing 
and Stationery, U. P., 
Allahabad. 


Examiner 

Bombay. 
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TECHNOLOGY 


68 

Spinning Test Report (No. 498) on 
samples of Karunganni Cotton, 1933- 
34. Price, As. 4 

Issued by the Indian 
Central Cotton Com¬ 
mittee, Bombay. 

Indian Central Cotton 
Committee, Bombay, 

69 

Spinning Test Report (No. 503) on 
samples of Navsari Cotton, 1933-34. 
Price, As. 4. 

Ditto 

Ditto. 

70 

Spinning Test Report (No. 604) on 
samples of Cambodia Cotton, 1933-34. 
Price, As. 4. 

Ditto 

Ditto. 

71 

Spinning Test Report (No. 509) on 
samples of Kadi - viramgam Cotton, 
1933-34. Price, As. 4. 

Ditto 

Ditto. 

72 

Spinning Test Report (No. 610) on 
sampies of Tinnevelly Cotton, 1933- 
34. Price, As. 4. 

Ditto 

i 

Ditto. 

1 

73 

Spinning Test Report (No. 611) on 
samples of Bagalkot Cotton, 1933- | 
34. Price, As. 4. j 

Ditto 

Ditto. 

74 

Spinning Test Report (No. 614) on 
samples of A. R. Kampala, A. R. 
Busoga, and A. R. Jinja Cottons, 
1933-34. Price, As. 4. 

Ditto 

Ditto. 

76 

Spinning Test Report (No. 616) on 
samples of Bijapur Cotton, 1933-34. 
Price, As. 4. 

Ditto 

Ditto. 

76 

Spinning Test Report (No. 616) on 
sampies of Upland Cotton, 1933-34. 
Price, As. 4. 

Spinning Test Report (No. 617) on 
samples of Karunganni Cotton, 1933- 
34. Price, As. 4. 

Ditto 

Ditto. 

77 

Indian Central Cotton 
Committee, Bombay. 

Ditto. 

78 

Technological Report on Verum 262 
(Nagpur) 1934-36. Price, As. 4. 

Ditto 

Ditto. 

79 

Technological Report on Verum 262 
(Akola) 1934-36. Price, As. 4. 

Ditto 

Ditto. 

80 

Technological Report on Verum 262 
(Akola) 1934-36. Price, As. 4. 

Ditto 

Ditto. 

81 

Technological Report on Umri Bani, 
1934-35. Price, As. 4. 

Ditto 

Ditto. 

82 

Technological Report on Punjab - 
American 289F, 1934-35. Price, 
As. 4. 

Ditto 

. Ditto. 
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83 Technological Bulletin, Series A, No. | Indian Contra! Cotton Indian Centra] Cotton 

26. Technological Heporta on Stan- i Committee, Bombay. Committee, Bombay, 
dard Indian Cottons, 1934. Prieo, 

Re. 1-8-0. 

84 Statistical Leaflet. No. 2 of 1933-34. Ditto . Ditto. 

Stocks of Indian Raw Cotton hold ( 
in India by the Mills and the Trade 
on 31st August 1934. Price, 3 anna. | 

85 Statistical Leaflet No. 3 of 1933-31. ] Ditto . Ditto. 

Roooipts at Mills in India of Raw 

Ootton classified by variotios, 1933- 
34 Season. Price, 1 anna. 

i 

86 Statistical Leaflet No, 4 of 1933-34. j Ditto . Ditto. 

Exports by Sea of Indian Raw . 

Cotton classified by variotios, i 933- 1 
34 Season. Prieo, 1 anna. I 


FRUITS 

87 Citrus Cultivation. Urdu and Hindi R. G. Allan . Covernincnl Printing 

translations of Bulletin No. 6, Fruit and Stationery , U. P., 

Series, of the Department of Agri- Allahabad, 

culture, United Provinces, 

88 The Guava. Bulletin No. 8, Fruit W. S. Smith . • Ditto. 

Series of the Department of Agricul¬ 
ture, United Provinces. 

89 Fruit Culture in the Hills. Bulletin J. (3. Burns . Ditto. 

No. 10, Fruit Series of the Depart¬ 
ment of Agriculture, United Pro¬ 
vinces. 

Sundry papers on Fruit Develop- R. G. Allan . . • Ditto, 

ment, Print Growers’ Organization 
and tho necessity of improving the 
basis of marketing. Bulletin No.11, 

Fruit Series of the Department of 
Agriculture, United Provinces. 

Lemon Squash and Lemon Juice, Issued by the Depart- Government Printing, 
Leaflet No. 124 of tho Department mont of Agriculture, Punjab, Lahore, 
of Agriculture, Punjab. Punjab. 


12 Lemon Beverages. Leaflet No. 5 of Issued by the Depart- Government Press, 
' 1934 of the Department of Agricul- merit of Agriculture, Bihar and Orissa, Gul- 
( ture, Bihar and Orissa. Bihar and Orissa, zarbagh. 
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LAC 


03 

Annual Report of the Indian Lac 
Research Institute, Namkum, 

Ranchi, Bihar and Orissa, for the 
year 1033-34. 

Issued by the Indian 
Lac Research Insti¬ 
tute, Namkum. 

The Star Printing 
Works, Calcutta. 

04 

Advice on the more profitable use of 
the Kusum tree (Schleichera trijuga) 
as a lac host. (English, Hindi and 
Oriya). 

Ditto 

Ditto. 

05 

A further means of dispersing * Poly¬ 
merised * Shellac. Indian Lac Re¬ 
search Institute Research Note No. 
17. 

M. Venugopalan and 
R. W. Aldis. 

Ditto. 

06 

Some effects of Hydrocliloric acid on 
Shellac Varnish. Indian Lac Re¬ 
search Institute Research Note No. 
18. 

* R. W. Aldis 

Ditto. 

* 07 

The Heat Curing of Shellac, Part 11. 1 
Hepolymerisation. Indian Lao Re¬ 
search institute, Bulletin No. 10. 

1 M. Rangaswami and 
| R. W. Aldis. 

| 

Ditto. 

98 

Further Notes on the use of Schlei- 
chera trijuga (Kusum) in Lac Culti¬ 
vation. Indian Lac Resoarch Insti¬ 
tute, Bulletin No. 20. 

Dorothy Norris . 

I 

Ditto. 

00 

A Check List of the Chalcidoidea bred 
at Namkum from the lac insect 
Laccifer lacca with some notes as 
regards their function, economic 
importance and control. Indian 
Lac Research Institute, Bulletin No. 
21. 

P. M, Glover 

Ditto. 

i 

100 

The Biology of Holcocera pulberca 
Meyr. (Blastobasidae), its preda¬ 
tors, parasites and control. 

M. P. Misra and S, N. 
Gupta. 

Ditto. 


AGRICULTURAL SCIENCE 



General 


101 

tThe Indian Journal of Agricultural 
Science , Volume IV, parts 4, 5 and 
6. Annual subscription Rs. 15 or 24s. 
(Original scientific work in the 
various branches of science applied 
to agriculture, formerly published 
in the Memoirs of the Imperial De¬ 
partment of Agriculture in India is 
now published in the Indian Journal 
of Agricultural Science,) 

Issued under the 

authority of the Im¬ 
perial Council of Agri¬ 
cultural Research. 

Manager of Publioa* 
tions, Delhi. 
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BOTANY 

102 Report of the Experimental work of Issued by the Depart- Government Press, 

the Botanical Section, Bihar and ment of Agriculture, Bihar and Orissa, Gul- 

Orissa, for the year ending 31st Bihar and Orissa. zarbagh. 

March 1934. 

Scientific Reports of the Imperial Director, Imperial In- Manager of Publica- 
Institute of Agricultural Research, stitute of Agricultural tions, Delhi. 

Pu8a (including the Reports of the Research, Civil Lines, 

Imperial Dairy Expert, Physiologi- Delhi, 
oaf Chemist and Sugarcane Expert) 
for 1932-33. Price Rs. 4-12-0 or 
8s. 

103 Report on the Botanical Research, Issued by the Depart- Government Printing* 

Agricultural College, Nagpur for the ment of Agriculture, Central Provinces, 

year ending 31st March 1934. Central Provinces. Nagpur. 


CHEMISTRY 

104 Experiments in Manuring Crops in D. L. Sahasrabuddhe Government Central 

the Bombay Presidency, 1896—1931. Press, Bombay. 

Price Rs. 2-9-0. 

105 Report on the Chemical Research, Issued by the Depart- Government Printing, 

Agricultural College, Nagpur for the ment of Agriculture, Central Provinces, 
year ending 31st March 1934. Central Provinces. Nagpur- 

106 Studies on the Pectio substances in W. S. Shaw . . The Madras Publishing 

Tea: TJ. P. A. S. I. Tea Scientific House, Madras. 

Department, Bulletin No. 6. 

107 The Nitrogen Distribution in Tea. Ditto . . . Ditto, 

CJ. P. A. S. I. Tea Scientific Depart¬ 
ment, Bulletin No. 7. 

108 A Note on the Effect of Sodium Chlo- N. K. Balaram Kunip Government Press, 

ride on the Germination of Paddy Trivandrum, 

Seeds. 

109 Irwin Canal Soil Survey Report. Se- B. Narasimha Iyengar Superintendent, Go- 

rids No. 1. Introductory and Gene- vernment Press, 

ral Part. Price As. 8. Bangalore. 


PLANT DISEASES 

110 Koleroga or Mdhali disease of are- I S. Sundararamier 
oanuts. Leaflet No. 53 of the De- 



yalaxn). 

111 Some common Fungoid Disease of Issued by the Depart- 

crops and their preventive measure ment of Agriculture, 
(Review) English and Bengali. Bengal. 

112 Report on the Myeobgioal Research, Issued by the Depart- 

Agricultural Collage, Nagpur for the ment of Agriculture, 
year ending gist March 1934* Central Provinoes. 


Government Press, 
Madras. 


Bengal Government 
Press, Alipur. 


Government Printing, 
Central Provinces* 
Nagpur. 
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ENTOMOLOGY 

113 | Host Plant Index of Indo-Ceylonese S. Ramachandran and Manager of Publications, 

Coccidae. Misc. Bull. No. 4 of the T. V. Ramakrishna Delhi. 

Imperial Council of Agricultural Ro- Ayyar. 

search. Price Rs. 1-10 or 2*. 9 d, 

114 Some more Injurious insect Pests of Issued by the Depart- Bengal Government 

Crops. English and Bengali, Bui- ment of Agriculture, Press, Alipur. 

letin No. 1 of 1934 of the Depart- Bengal, 
ment of Agriculture, Bengal. 

115 The New Pyralid Borer of Sugarcane. Issued by the Depart- Government Printing, 

Leaflet No. 116 of the Department ment of Agriculture, Punjab, Lahore, 
of Agriculture, Punjab. Punjab, 

116 A Note on Pests and Diseases of Rabi Ditto . Ditto. 

Crops. Leaflet No. 119 of the De¬ 
partment of Agriculture, Punjab. 

117 A Note on Pests mid Disease of Ditto . Ditto. 

Kharif Crops. Leaflet No. 120 of 
the Department < ( Agriculture, 

Punjab. 

118 A Note on Pests of Emit Trees and Ditto . Ditto. 

Vegetables. Leaflet No. 121 of 
the Department of Agriculture, 

Punjab. 

119 A Now Insect Peat of Rice in the Ditto . Ditto. 

Sheikhupura and Gujranwala Dis¬ 
tricts. Leaflet No. 123 of the De¬ 
partment of Agriculture, Punjab. 

120 Report on the Entomological Re- Issued by the Depart- Government Printing, 

search. Agricultural College, Nagpur ment of Agriculture, Central Provinces, 

for the year ending 31st March Central Provinces. Nagpur. 

1934. 

121 Indarbela—a Serious Test of Orange, Issued by the Depart- Ditto. 

Guava and Peach and its control. ment of Agriculture, 

(English, Hindi and Marathi). Central Provinces. 

Leaflet of the Department of Agri¬ 
culture, Contral Provinces. 

122 Bee-keeping. Bulletin No. 4 of the Issued by the Depart- Government Prow, 

Department of Agriculture, ment of Agriculture, Assam, Shillong. 

Assam, 1934. Assam. 

123 Pamphlet on the Pink Bollworm Pest Issued by the Indian Indian Central Cotton 

of Cotton and How to Control it Central Cotton Com- Committee, Bombay. 
(English, Hindi and Urdu). mittee, Bombay. 

124 Sugarcane Borers and their Control Issued by the Depart- Government Press, 

in the Mysore State. Circular No. ment of Agriculture, Bangalore. 

63 of the Department of Agriculture, Mysore. 

Mysore. 
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VETERINARY SCIENCE AND ANIMAL HUSBANDRY 


Agriculture and Livestock in India, Issued under the au- 
Vol. IV, parts 5 and 6 and Vol. V, thority of the Imporial 

part 0. Annual subscription Rs. 6 Council of Agricul- 

or 0s. 9 d. (A bi-monthly Journal of tural Research. 
Agrioulture and Animal Husbandry 
for the general reader interested in 
Agriculture or Livestock in India or 
the Tropics). 

The Indian Journal of Veterinary Ditto 

Science and Animal Husbandry , Vol. 

IV, parts 3 and 4. Annual subscrip¬ 
tion Rs. 6 or 9*. 9 d. (A Journal for 
the publication of Scientific matter 
relating to the health, nutrition and 
breeding of livestock). 

The Indian Veterinary Journal. (The P. Srinivaa Rao 
Journal of the All-India Veterinary 
Association. Quarterly). Annual 
subscription Rs. 4 or 6s. 4 d. for mem¬ 
bers and students, Rs. 8 or 10s. for 
others. 


Manager of Publica¬ 
tions, Delhi. 


Peoples Printing and 
Publishing House, 


Pub lishing 
Ltd., Madras. 


128 The United Provinces Veterinary 

Magazine (English and Urdu month¬ 
ly). Issued free to members of tho 
United Provinces Veterinary Asso¬ 
ciation. 

129 The Punjab Veterinary Journal 

(Monthly). Annual subscription 
Rs. 8. 

130 Centred Provinces Veterinary Journal 

(Quarterly). 


131 Proceedings of the First Meeting of the 
Animal Husbandry Wing of the 
Board of Agriculture and Animal 
Husbandry held at New Delhi from 
the 20th to 23rd February 1933, with 
Appendices. Price Rs. 5-14 or 9s. 


R. K. Nath 


Standard Printing 
Works, Lucknow. 


Issued by the Punjab Feroz Printing Works, 
Veterinary Association Lahore. 


Issued by the Central 
Provinces Veterinary 
Association, Nagpur. 


Government 

Nagpur. 


Printing, 


lit Annual Report of the Imperial Insti¬ 
tute of Veterinary Research, Muk- 
teear, for the year ending 31st March 
1914. Price Re. 1-12 or 3 s. 

Ill Annual Administration Report of the 
Ohdl Veterinary Department, Madras, 
for the year 1911*14. 


Issued by the Imperial Manager of Publica- 
Counoil of Agricultural tions, Delhi. 
Research. 


Director, Imperial Manager of Publioa- 
Institute of Veterinary tions, Delhi. 

Research, Muktesar. 


Issued by the Director, 
Veterinary Services, 
Madras. 


Government 

Madras. 
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134 Report of tho Special Rinderpest C. Suryanarayana- Government Press, 

Officer, Madras Presidency. Price murthi. Madras. 

Re. 1-0-0. 

135 Some Advantages of Poultry Keeping. R. W. Littlewood • Ditto. 

Malayalam. Leaflet No. 54 of the 
Department of Agriculture, Madras. 

136 Natural Incubation. Malayalam. Ditto • • Ditto. 

Leaflet No. 55 of the Department of 
Agriculture, Madias. 

137 Brooding and Rearing of Chioks, Ditto . . Ditto. 

Malayalam. Leaflet No. 56 of the 
Department of Agriculture, Madras. 

138 Lucerne. (Tamil, Telugu and Kana- Ditto . • Ditto. 

reee). Leaflet No. 58 of the Depart¬ 
ment of Agriculture, Madras. 

139 Housing of Poultry. (Tamil, Telugu, R. W. Littlewood and Ditto. 

Kanarese and Malayalam). Leaflet H. Narahari Rao. 

No. 57 of the Department of Agri¬ 
culture, Madras. 

140 Annual Report of the Civil Veterinary Issued by the Director Government Printing 

Department, United Provinoee, for of Veterinary Services, and Stationery, U. P., 

1933-34. United Provinces. Allahabad. 

141 Green Fodder. (English and Hindi). Issued by the Depart- Govornent Printing 

Leaflet No. 13 of the Department of ment of Agriculture, and Stationery, U. P., 
Agriculture, United Provinces. United Provinces. Allahabad. 

142 Cultivation of Lucerne. (English, Ditto . Ditto. 

Urdu and Hindi). Leaflet No. 14 of 
the Department of Agriculture, 

United Provinces. 

143 List of Horse and Cattle Fairs and Issued by tho Director, Government Printing, 

Shows in the Punjab and Punjab Veterinary Sorvicos, Punjab, Lahore. 

States during the year 1934-35. Punjab. 

144 Report on the Veterinary Department, Issued by the Director, Government Printing, 

Burma for the year ending 31st Veterinary Services, Burma, Rangoon. 

Mareh 1934. Burma. 

146 Instruction for Collection of External Ditto Superintendent, Gov- 

Parasites from Animals in Burma. eminent Printing and 

Leaflet No. 1 of 1935 of tho Veteri- Stationery, Burma, 

nary Department, Burma. 

146 Instructions for the use of 4 Naganol * Ditto Ditto, 

in the Prophylactio and Curative 
Treatment of Surra in Horses and 
Mules. Leaflet No. 2 of 1935 of the 
Veterinary Department, Burma. 
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VETERINARY SCIENCE AND ANIMAL HUSBANDRY— concta. 

147 Annual Report of the Civil Veterinary Issued by the Direotor, Superintendent, Gov- 
Department, Bihar and Orissa for Veterinary Services, eminent Printing 

the year 1933-34. Bihar and Orissa. Bihar and Orissa 

Patna. 

1^8 Annual Report of the Civil Veterinary Issued by the Director, Government Printing, 
Department, Central Provinces and Veterinary Services, Central Provinces, 

Berar for the year ending 31st March Central Provinces. Nagpur. 

1934. 

149 Report on the Maharajbagh Menagerie Issued by the Depart- Ditto, 

together with the external work of ment of Agriculture, 
the Veterinary Inspector attached Central Provinces, 
to the Agricultural College, Nagpur, 
for the year ending 31st March 1934. 

1^0 Revised Rules for the grant of Pre- Ditto . Ditto, 

mium to certified and selected Bulls 
for Breeding purposes under the 
premium bull scheme of the Agri¬ 
culture Department. (Hindi and 
Marathi). Leaflet of the Depart¬ 
ment of Agriculture, Central Pro¬ 
vinces. 

181 Annual Report of the Civil Veterinary Issued by the Superin- Assam Government 

Department, Assam, for 1933-34. tendent, Civil Veteri- Press, Shillong. 

nary Department, 

Assam. 

152 The Making and Use of Silage in Issued by the Depart- Assam Government 

Assam. Bull. No. 8 of 1934 of the ment of Agriculture, Press, Shillong. 
Department of Agriculture, Assam. Assam. 

153 Dairying and Dairy Farming, Bull. Ditto . Ditto. 

No. 5 of 1935 of the Department of 
Agriculture, Assam. 

154 Annual Administration Report of the Issued by the Superin- Manager of Publioa- 

Civil Veterinary Department, Ajmer- tendent, Civil Veteri- turns, Delhi. 

Merwara (British Rajputana) for the nary Department, 
year 1933-34. Sind and Rajputana. 

155 Luoeme cultivation. Leaflet No. 7 Issued by the Director, Examiner Press, Bom- 

of the Institute of Plant Industry, Institute of Plant bay. 

Indore. Industry, Indore. 

156 The Poultry Survey Report of H.E.H. Nizamuddeen Hyder . Government Central 

the Nizam’s Dominions. Bulletin Press, Hyderabad, 

No. 7 of the Agricultural Depart- Deccan, 

ment, Hyderabaa-Deocan. 




ERRATA 


Agriculture and Livestock in India, Vdl. V, Part 1. 

Page ii, page number against the first item, for * 48 ’ read * 47 
Page 10, Table VIII, column 3, last row, for ‘ 86 ’ read ‘8*6’. 
Page 51, first line, for * Jaflrabari ’ read * Jaffrabadi \ 

Page 92, line 2, for ‘ increase ’ read * increase 
Page 92, line 5, /or ‘Eassays’ read ‘Essays’. 

Page 101, line 21, for * Tadstools * read * Toadstools 


QlPD—M679IC of AR-2C-6-3&—1,000. 
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PLATE XXII. 



Dr. Leslie Coleman, C. I. E., M. A., Ph. D. 


ORIGINAL ARTICLES 


Db. LESLTE COLEMAN, C. I. E., M. A., Ph.D. : 

AN APPREC [ATION 

Dr. Coleman was born near Toronto on the 10th of June 1878 and was edu¬ 
cated at the University of Toronto, where he obtained the degree of M. A. in 1906, 
winning the Governor-General’s Gold Medal. Subsequently he studied at 
Gdttingen and took the degree of Ph.D. in 1907, having specialised in plant 
pathology. He joined the service of the Mysore State in 1908 and until 1913 
held the post of the State Entomologist and Mycologist in Mysore. On the 
retirement of Dr. Lehman, Agricultural Chemist to the Mysore State, in 1910, he 
took charge of the latter’s duties also. When the Mysore Agricultural Depart¬ 
ment was established in 1913, Dr. Coleman was appointed as its first Director, a 
post which he held till his retirement in 1934, save for a temporary period of 
absence during the war and various periods of leave. 

As a scientific officer, Dr. Coleman will be remembered in India for his work 
on the Koleroga disease of areoanut which resulted in control measures which are 
now in practical operation, for his work on ooffee diseases and for his work on the 
jola grass hopper. Ho was also a pioneer in the investigation of the * spike ’ 
disease of sandal, and he established its infectious character by grafting experi¬ 
ments and at a comparatively early date suggested that it was probably caused 
by a filter-passing virus. The Balohonnur Coffee Research Station, which is 
maintained jointly by the United Planters ’ Association of South India and 
the Mysore Department of Agriculture, was largely due to his enterprise and 
foresight. 

To few agricultural officers is it given to build up an agricultural department 
from the foundations and to guide its activities for over twenty years. The 
suooess which Dr. Coleman achieved needs no emphasis and he has left behind him 
an active organisation. In the Mysore State itself, he is perhaps best remembered 
by the attention he gave to the needs of the ryot, his close contact with him and 
intimate knowledge of his affairs. It was no unusual thing to find him in a 
peasant’s cottage sharing with him his ragi gruel. He was looked on as a 
personal friend by cultivators throughout the State and his name will long be 
remembered in many a humble rural home. 
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Dr. Coleman started his Indian career at the same time as many of the senior 
members-of the Indian Agricultural Serviee and was a regular and valued mem¬ 
ber of the Board of Agriculture m India. Not only was he personally popular, 
but he established a reputation for his department by the high standard of work 
on which he insisted. On the Board of Agriculture, the Indian Central Cotton 
Committee and latterly the Advisory Board of the Imperial Council of Agricul¬ 
tural Research, his scientific knowledge and sound judgment were recognised to 
be an asset. Both plant-breeding and improvement of livestock came in for his 
active attention and he placed the plant-breeding work of the department on 
a sound footing and also re-organised the cattle and sheep-breeding. He was 
also responsible for the re-organisation of the Sericultural and Veterinary 
Departments of the Mysore State and for the establishment of its Serum 
Institute. During the last three years of his service, he was actively 
engaged in the establishment -of the Mysore Sugar Factory at Mandya and 
with the general development of sugarcane production in the Irwin Canal area. 

The recognition of Dr. Coleman’s services to Indian Agriculture by the award 
of the C. I. E. in 1930 gave pleasure to a wide circle of friends and colleagues. 
Though he reached the normal retiring age in 1933, it had confidently been ex 
peeted that he would serve the Mysore State and India for several years more. 
But this was not to be, for a serious illness followed by continued ill-health led to 
his retirement in 1934. His many friends in India trust that he will enjoy many 
years of happy retirement in the land of his birth and contribute still further to 
the advancement of agricultural science. [T. V.] 
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Dr. FREDRIC JOHN WARTH, B.Sc. (Lond.), D.So. 
(Birmingham): AN APPRECIATION 

By the retirement of Dr. F. J. Warth, Physiological Chemist, Imperial Ins¬ 
titute of Animal Husbandry and Dairying, Bangalore, from Government service 
on 23rd March 1935, the Indian Agricultural Service has lost one of its most ex¬ 
perienced and capable workers. 

Dr. Warth was born on 23rd March 1879 and received his education first at 
Merchiston Castle School, Edinburgh, and then in the Birmingham University. 
Hegraduated in science in 1901, with honours in chemistry and became a chemical 
research scholar in the University where he displayed considerable zeal in the 
prosecution of an investigation—a thesis which secured for him the degree of 
of M. Sc. 

Before coming out to India in 1906 as Agricultural Chemist to the Govern¬ 
ment of Burma, Dr. Warth was a Science Master for 3 years at Burford Grammar 
School where he gained valuable experience in laboratory work and in teaching 
chemistry. He organised and developed the Chemical Section of the Depart¬ 
ment of Agriculture, Burma, and carried out important investigations in 
connection with the manurial requirements of soils of the province. 

When in connection with a scheme for tlu development of cattle-breeding in 
India a new section was created in 1921 for dealing with problems connected with 
animal nutrition, Dr. Warth was selected as its head. The work of this section 
first began at Pusa and was then transferred in 1923 to Bangalore with the transfer 
of the Military Dairy there to the Imperial Department of Agriculture. Although 
Dr. Warth had in the beginning to conduct the work of the section under adverse 
conditions, yet the output of his work, as testified by the Royal Commission on 
Agriculture, was most satisfactory, both from the point of view of technical excel* 
lence and from that of practical value. He was the pioneer worker on animal 
nutrition problems in India, and some of his investigations, e.y., on the power 
of digestion possessed by Indian breeds of cattle, the character of diet required by 
growing calves, the digestibility of Indian coarse fodders, the digestibility of fodder 
plants at different stages of growth and the mineral deficiency in fodders, are of 
far reaching practical importance in the development of animal husbandry and 
dairying in India. As a fitting recognition of his outstanding work, the Birming¬ 
ham University conferred the D.So. degree on him in 1933. His retirement has 
been a distinct loss to the Department of Agriculture. (F. J. F. 8.) 
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BY 

A. P. CLIFF, B. A., Dip. Agri. (Cantab.), 

Deputy Director of Agriculture , North Bihar Bange t Muzujfarpur 
Introduction 

By manure is generally understood any material whioh ameliorates a soil or 
improves it for the purpose of growing crops ; and manuring is a term which 
covers several functions, the most general one being the addition of plant foods 
to the soil for the use of the growing crops. There are, however, other very 
important aspects of the process, such as the amelioration of the soil by reducing 
the alkilinity of kalar or usar lands or by sweetening sour ones, the improvement 
of a soirs texture to enable it to hold moisture better and to supply moisture 
more freely to its crops, and the building up in the soil of that reserve of humus 
so essential to the healthy working of the various processes connected with plant 
life. 

Under the climatic conditions of India the maintenance in soils of the stock of 
humus is most important. By humus we mean that portion of the organic matter 
in soil, the decayed and partly decayed vegetable tissue, which has so far decom¬ 
posed as to have lost its vegetable structure and become a dark amorphous mass 
such as we see in very thoroughly rotted farmyard manure ; and this humus 
plays a most valuable part in those processes in the soil which assist the growth 
of plants. It is itself a reserve of plant food, slowly and steadily becoming’ avail¬ 
able for the plant’s use; and it is the ideal medium in which live, and work, 
and multiply, the bacteria and other miscroscopic organisms which play such a 
great part in the changing of food materials into the form in which the plant can 
utilise them. It has a further very beneficial effect on the physical properties of the 
soil in that it gives sands cohesion and water-retaining power and makes clays 
more open and friable. Ample humus in a soil enables it to absorb more water, 
to hold it longer and to give it more freely and easily to plants, so that the excess 
of one storm or irrigation is absorbed and stored for the plant’s use as required 
and plant growth can be steady and regular instead of varying with the onset of 
rain or irrigation. 

A most important source of food supply for the bulk of India’s crops is the 
nitrogen abstracted from the air and fixed in the soil by various groups of bacteria 
and this process of nitrogen-fixation, the cheapest form of manuring, only functions 
fully in the presence of adequate supplies of humus. At the other extreme, the 
proper u tilisa tion of extra dressings of artificial manures only takes place in a soil 
with an adequate humus supply. 
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In all these respects a good stock of humus is necessary in Indian soils and yet, 
because of the climatic conditions, long warm seasons followed by heavy monsoon 
storms, there is a continual decaying of humus to form soluble salts and washing 
out of these from the soil. On cultivated soils everything assists the rapid loss of 
humus and so the keeping up of the stock of humus in our soils may be called the 
foundation of manuring in India. 

During their growth and ripening, crops collect in themselves large quantitie 
of ohemical elements the chief of which are carbon, hydrogen and oxygen, nitrogen, 
calcium, phosphorus, potasium, together with smaller quantities of many others 
such as iron, aluminium, magnesium, manganese, sulphur, etc. Of all these, 
carbon only is obtained direct from the air, all the others being drawn in some form 
or other from the soil, through the roots of the plants. In the carbon dioxide 
of the air plants have limitless supplies of carbon : but of the chief elements drawn 
from the soil, nitrogen, phosphorus and potash, the supplies in most soils are 
strictly limited, and their withdrawal by continuous cropping reduces those 
stocks to a point where only sufficient becomes available each season for very 
small crops. In manuring to feed the plants then, we are mainly concerned in 
adding to the soil nitrogen, phosphoric acid and potash. The other mineral consti¬ 
tuents are essential but the amount of th^se substances used is so little that their 
supplies are hardly ever inadequate in ordinary soils. Of the main constituents 
potash seems to exist in adequate amounts in most Indian soils; over large areas 
the soils are deficient in phosphates while almost all the cultivated soils of India 
seem to lack sufficient nitrogen to enable a full crop to grow without the addition 
of further supplies. It is important to remember in this connection that plants 
take up their nitrogen supplies mainly in the form of nitrates ; only paddy 
is known to take part of its nitrogen supplies in the form of ammonia which is 
itself an intermediate product in the formation of nitrates. Whatever manures we 
give as sources of additional nitrogen, therefore, the nitrogen-bearing constituents 
of the manure have to be changed by chemical and bacterial action in the soil 
to nitrates before the plants can utilise them. 

The manures in general use may be grouped into three classes. The bulky 
and slow-acting ones include dung of livestock of various kinds, which when mixed 
with straw, etc., is known generally as farmyard manure, compost which is a pro¬ 
duct of the decomposition of all sorts of vegetable waste, and green manures which 
are actual crops grown specially to be ploughed or otherwise mixed into the soil. 
They all consist of a large bulk of more or less rotted vegetable matter containing 
comparatively small quantities of actual plant foods but including minute fractions 
of most of the elements a plant requires. The second group includes such manures 
as oil-cake and bone-meals and these are rather more concentrated and quicker 
acting but are still organic and largely of a general nature. The third class, the 
concentrated manures or fertilisers, are fnainly commercially prepared ohemical 
compounds or mixtures containing relatively large proportions of the main plant 
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foods, i.e., nitrogen, phosphoric acid or potash, with little carrying material. 
They are as a rule quick-acting and specific, i.e., in them we are applying what we 
think the plants need. There are in addition a few special manures, such as lime 
which is used to sweeten a soil by neutralising the excess of acid that may be in it, 
and gypsum the main value of which is in the calcium part of its calcium sulphate, 
though its sulphur is on some soils especially valuable. 

Bulky manures are particularly valuable on most Indian soils because they 
fulfil two most important functions. 

1. They add appreciable quantities of the main plant foods, nitrogen, phos¬ 

phoric acid and potash, and also small amounts of most of the other 
elements the plant needs. 

2. They add to the stock of humus in a soil; and this, as already noted, 

improves the soil texture, making heavy soils lighter and light soils 
heavier, in both oases improving the moisture-holding capacity of a 
soil and its ability to move moisture to the plants roots as 
required, and is the essential medium of most microbiological 
activity. 


Farmyard manure 

Farmyard manure is the best known and most widely used bulky manure 
and is the partially decomposed mixture of the dung and urine of the various farm 
animals, cows, buffaloes, ponies, goats, sheep, etc., with waste fodder materials 
and straw or other plant residues. Of the excretions of the various livestock the 
urine is manurially of greatest value and the most often wasted. By making shallow 
pits near the cattle sheds and throwing into them a certain amount of plant 
refuse to absorb urine, by storing all the dung in these pits, and by draining into 
them the urine and washings from the stalls, the bulk of farmyard manure collected 
can be greatly increased. But to destroy weed seeds and to make the manure 
fairly quickly available it must be left in the pits over a rainy season to rot down 
thoroughly. When well prepared it contains 0 * 4 to 0 • 5 per cent nitrogen, 0 • 3 per 
cent phosphoric acid and 0 *2 per cent potash ; and if used in sufficient quantity, 
which is at the rate of 300 to 400 maunds per acre, will supply most of the plant 
foods a crop requires and improve greatly the soil's texture and moisture-holding 
o&pacity. But, as everyone knows, there is not enough of it available to manure 
properly the cultivated lands of India, because so much of the dung and trash 
required for making it is used as fuel for which there is at present no economic 
substitute. It is proposed therefore to discuss at greater length the best substi¬ 
tutes for farmyard manune, on which considerable knowledge has recently been 
oottaotecL 
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Compost 

All over India considerable amounts of waste vegetable matter are available 
such as stalks of cotton, rahar , mustard, leaves of trees and shrubs, sugarcane trash, 
Spoiled straw or grass, etc., all surplus vegetable matter of no value even for fodder. 
But it can all, with simple treatment, be made into compost and compost is an 
excellent substitute for farmyard manure. 

The rotting down of surplus vegetable material to make a satisfactory organic 
manure has been studied in great detail from the time of the elaboration of the 
Adeo process in England; and in India the Indore process, developed by Howard, 
is probably the soundest method of wide applicability. For wide-spread use by the 
cultivators of India, however, oven further simplification is possible. 

The principle of compost making is to collect the vegetable refuse into heaps, 
inoculate these heaps with the bacteria and fungi necessary for their rapid decom¬ 
position, and by periodic waterings and turnings of the heapR make the moisture 
and temperature conditions so favourable that the bacteria and other organisms 
multiply very rapidly and the vegetable material is rotted down quickly and com¬ 
pletely. Some materials like cotton and rahar stalks are very intractable and 
Require a preliminary breaking down and softening before the decomposition 
processes can get at them, and in such cases it is a good plan to spread them on 
the roads and lot carting go on over them for some months, particularly during the 
rains. Cane trash is difficult to get rotted because of its very woody structure and 
the low proportion of nitrogen it contains ; but sufficient moistening and turning 
of the heaps and the addition of extra nitrogen in tho form of cattle dung or urine, 
will offect the change ; and oven cane trash can, with careful working, bo rotted 
down quickly and successfully. The sowing of aanai seed on tho tradh heap at 
the commencement of the monsoon, and tho digging into the heap of the crop 
so grown six weeks later, is another good way of raising the nitrogen content and 
assisting decomposition. 

Generally compost heaps, about 20 feet long 10 feet wide and 4 feet high, 
should be made either on flat ground or in very shallow pits, in rows or groups near 
a water supply. In building them, after every foot of rubbish add a thin layer of 
cattle manure or earth from the cattle standings or even old well-rotted compost 
to act as a starter, and moisten tho heap as it grows with drainage water from 
the cattle sheds or other such dilute solution of urine. Moisten the heaps regularly 
for a few weeks and then turn them, making sure in tho turning that the moisture 
is spread well through all the material. Furthor moistening and turning at fairly 
regular intervals of about three weeks or a month will ensure rapid decomposition 
and in three to six months the rubbish should be rotted down to a friable black 
powder like leaf mould, and this is the finished compost, 

If a regular supply of water is not available the heaps should be made during 
the dry season ; and then, when the rains begin, be turned to let the rain into them, 
and thereafter be turned and mixed at intervals according to the amount of rain 
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that fall*. In heavy rain the intervals should be longer and in light rain shorter, 
the whole object being to get sufficient moisture well spread through the heap. 
Each turning lets air into the mass and spreads the moisture and the colonies of 
decomposition organisms through the heap. Rapid decomposition at a fairly high 
temperature destroys weed seeds and also most noxious organisms, so that this 
method can well be used in the treatment of right soil and town refuse, to produce 
a fertile compost, safe and clean to use. 

The final product compost is a dark brown or black friable powder, containing 
about 0 * 5 per cent nitrogen but generally less phosphate and potash. As a manure 
it is quicker acting than farmyard manure, though often of much the same com¬ 
position ; and to give a full dressing of plant foods to the land fairly heavy dress¬ 
ings are necessary. [Howard and Wad, 1931]. It is very valuable in 
its effect on the tilth and texture of soil and tho best way to utilise it is to give 
moderate dressings and supplement it by concentrated artificial fertilisers. The 
proper conversion of all the waste vogotablo matter found in the Indian villages, 
into good compost, is probably the easiest and best way today of supplementing 
the inadequate supplies of farmyard manure generally available. 


Green manure 

A second method of increasing tho bulky organic manures so badly needed is 
by green manuring. This moans the growing of a crop on the land and turning it 
into tho soil by ploughing or digging, so that in rotting it provides manuro lor the 
succeeding crop. A quick-growing leguminous crop is generally used, so that a big 
bulk of vegetable matter is added to the soil aftor only a short period of growth ; 
and the extra nitrogen which the leguminous crop collects from the air is also 
gained. 

Many leguminous crops are used for this purpose, such as sann hemp or 
sanai (Crotalaria juncea), dhaincha (Sesbanea aculeata), meth (Phaseolus 
JRiccwrdianu8) ) cow peas (Vigna Catjang), etc., and even some non-leguminous 
ones such as mustard; but it is generally agreed all over India that, for 
high well-drained lands sanai is the best, and for wet lands probably dhaincha . 
Both grow very rapidly in the early monsoon and in six weeks or so give a large 
bulk of vegetable matter for rotting ; and both, in most soils, form nodules very 
freely and so collect from the air and add to the soil a large amount of nitrogen. 
In the United Provinoes a properly grown crop of sanai is considered to add 60 to 
60 lbs. nitrogen per acre to a soil. [Clarke, 1930.] 

In green manuring it is important to sow the green manure as early as 
possible at the beginning of the rains on well-prepared land so that the crop will 
grow quickly, and then to plough it in six to eight weeks after sowing. It must be 
ploughed in before it gats woody, and while thoro is still enough of the monsoon 
left to ensure ample rain and two months of the monsoon for rotting. Where it 
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s used for paddy early sowing is essential, and it is puddled into the land when 
this is being prepared'for transplanting. For rabi it should be sown early in June 
and ploughed in by the end of July and for sugarcane should be a little, if any, 
later. For most crops ploughing in by end of July or early August is essential; and 
it is better to plough in a small crop at the right time, than to wait for it to grow 
bigger and plough it in late, ltyots dislike green-manuring except for paddy, as it 
prevents them taking a food ciop that kharif season, and experiments are being 
made in growing green manure crops in between the rows of food crops or com* 
mercial crops like cotton; but at present the sound plan is to persuade the ryot to 
groon manure for valuable crops like cane and tobac co, where the increased crop 
obtained will pay a handsome profit on the cost of the groon-manuring even after 
allowing for the sacrifice of the food crop. 

An important variation of groon-manuring is the growing of leguminous fodders 
such as meth or kalai grazing them on the land by livestock, generally cattle, 
and ploughing in the crop residues and the cattle dung and urine droppod on the 
field. Such a practice is, in Bihar, an excellent preparation for tobacco and 
other rabi crops, and also for cane ; while in irrigated tracts the growing of ber- 
soem, the grazing of the successive growths, and the final ploughing in of the resi¬ 
dues and manure, is well known as an excellent way of improving the land. The 
practice would undoubtedly spread on a large scale if the live-stock products such 
as milk and gliee, or the cattle themselves, commanded a bettor market. 


Oil oakes, etc. 

The second class of manures valuable on Indian soils arc those like oil-cake and 
bone meals which contain fairly high ]>oreentagos of the plant foods and at the 
same time a certain bulk of vegetable matter of value in improving soil texture. 
Experiments on the Agricultural Department’s farms all over India, have clearly 
established tho result that finely powdered oil-cake is valuable as a manure, to 
the extent of its nitrogen contents, on most commoieia! crops ; and it is already 
the practice of tho cultivator to use oil-cakes for spoeial crops in fair quantity. 
At 10 to 15 mds. per aero, castor cake with 5 per cent nitrogen, 3 per cent P a 0 5 , 
and 2 per cent potash, is largely used for sugarcane all over northern India ; and 
Where castor cake is not readily available, mustard cake 4 per cent nitrogen, is 
largely used, though tho value of this cake as a bullock food restricts its use as 
manure. Karanj and mahua cakes, with 3 per cent nitrogen, having no value as 
cattle food, can often be got sufficiently cheaply to be useful manures. 
are particularly important in that they aro made in most villages and so Me avail¬ 
able cheaply, to some extont almost everywhere. But in using village supplies it 
should be remembered that they are often imperfectly pressed and $ high Oibcon* 
tent makes thorn slow acting. In tho same way fine grinding increases the rafttfwfc 
Which they become available- Bono meals are usually fairly finely crushed, well* 
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weathered bones, containing about 20 per cent P,0 & and 4 or 5 per cent nitrogen. 
Though mainly of use as supplying phosphatos, their nitrogen is valuable and they 
are slow aoling and persistent. They are excellent for permanent crops like fruit 
trees; but the price is relatively high and the return from them slow ; so that the 
ryot, who must get a quick return for his expenditure on manure, is generally 
better advised to use oil-cake and artificials to supplemont his oattle dung. 

Lime is not generally noeded as a plant food but is valuable for neutralising 
acidity in soils, so making them more able to support the bacterial life so essential 
to plant growth. The laterite soils and those derived from these which cover so 
large parts of central and south India, are markedly acid and lime at one ton 
per acre every 4 or 5 years, improves thur cropping power groatly. Gypsum, a 
crude calcium sulphate extensively mined in Rajputana, contains a fair proportion 
of free lime and is valuable on those acid soils. Its sulphur also seems specially 
useful but its value is wider than this. On heavy soils gypsum has a valuable 
effect in fiooculating the finer clay particles and so improving the soil’s physical 
texture; and its calcium sulphate, on many alkaline soils, reduces the alkalinity 
and so amoliorates usetr or kalar. Both limo and gypsum are valuable both for 
their physical effocts and for their neutralising power. 

Artificial manures 

The third main class of manures are what are called artificial manures or fer. 
tilisors; and those are chemical compounds, generally manufactured, and con- 
tabling relatively large amounts of important plant foods and correspondingly 
small amounts of carrying matter. Their value is almost entirely in the plant 
food they supply ; though some, having an acid reaction, also tend to counteract 
soil alkalinity mot with as kalar or near. They are generally very quick-acting and 
so can be applied at sowing time or in the case of long-growing crops like sugaroane, 
in small doses whon the crop is making its most rapid growth. 

The chief nitrogenous artificials are ammonium sulphate with 20 per cent 
nitrogen, and nitrate of soda with 15 per cent. The phosphatic ones are super- 
phosphate with 22 per cent P a O t , and double super with twice that amount. The 
cheapest quick-acting source of potash is sulphate of potash with 50 per cent 
KjO. Because during the Great European War, the processes of commercial 
fixation of nitrogen from the air were enormously developed and commercial 
ammonium sulphate is now-a-days a very cheap source of nitrogen. Further 
processes have been developed for combining phosphates with ammonia produced 
frQm air, and coqae^iently we have available very cheap combined manures con¬ 
taining-both nitrogen and phosphoric acid. Niciphos II, containing about 18 per 
cent of each, H the. cheapest commonly available one, and has been shown in 
Bihar to be a very'valuable manure for both Bugaroane and mbi crops. On 
sugarcane reliable trials over many years have shown th%t a dressing of 3$ mds. 
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per acre, gives invariably 100 per cent profit on its cost. Further west in the 
•United Provinces and South, in Bombay and Madras, where shortage of phosphate 
is not so acute, ammonium sulphate alone has proved to give very striking profits 
on most crops. On the paddy soils in Burma Niciphos has given excellent returns ; 
and generally it is being found that for crops, still fairly high priced, top dressings 
of ammonium sulphate or in certain areas like North Bihar, of Niciphos II, almost 
always give a very profitable increase of crop. 

Valuation of manures 

The bulky manures arc usually prepared by the cultivator himself who will 
make his own farmyard manure and compost, and grow his own green manures ; 
and their value will depend partly on their manurial ingredients and partly on their 
condition; while as noted before, the bulky manure have considerable value in 
improving soil texture. But the more concentrated manures have usually to be 
bought and as their value is almost entirely for the plant food they contain, it is 
important to be able to estimate which is the cheaper to buy. The prices used 
below are those just quoted in the Muzuffarpur bazar. 

Ammonium sulphate costs say Rs. 4-8-0 per md. and contains 20 per cent 
nitrogen, i.e., 8 seers nitrogen in this form will cost Rs. 4-8-0 or nitrogen in 
ammonium sulphate is annas 0 per seer. 

Double superphosphate containing 40 per cent P 2 0 5 costs Rs. 14-4-0 per 2 
cwt. bag, so that in this form 1 seer readily available phosphoric acid costs 
annas 0*5*1. 

On that basis niciphos II containing 18 per cent nitrogen and 18 per cent 
P a 0 5 contains 7*2 seers nitrogen worth Rs. 4-0-9 and 7*2 seers P a 0 6 worth 
Rs. 2-4-7, i.e., its total value is Rs. 6-5-4 per maund. Hence, quoted at Rs. 6-6-0 
per maund it is exactly the same value as the corresponding mixture of ammonium 
sulphate and super. 

Castor oil cake contains 5 per cent nitrogen and 2*5 per cent P 2 0 5 so that a 
maund will contain 2 seers of nitrogen at As. 9 per seer and 1 seer P 2 0 5 at As. 5/1 
or its total value is Rs. 1-7-1 per maund. The potash is probably not required but 
its humus has some value so we can say it is probably worth about 1-10-0 per 
maund and if its price is quoted higher than that, it is cheaper to buy ammonium 
sulphate and superphosphate or Niciphos II. Of course in such calculations the 
freight to the local station should be included. 

General 

Lack of space prevents an attempt to give detailed instructions for the manur¬ 
ing, of different crops all over India, but there are certain general principles which 
apply everywhere and which should be followed under all conditions of Indian 



342 


AGBICULTUBB AND LIVE-STOCK IN INDIA 


[V, IV 


agriculture. The first of these is that practically all cultivated soils, excepting 
those reoeiving regular silt deposits, require continual renewal of their stock of 
humus. With that single exception, therefore, all soils in regular cultivation require 
at regular, frequent intervals, say every 3 to 5 years, a dressing of 300 maunds per 
acre, say, of bulky manure. As much cow dung as possible should be properly 
preserved for this purpose and as much compost as possible made to help the 
supply. If these two together do not give sufficient for the above dressing a green 
manure crop should also be grown in the rotation, and it pays to grow this green 
manure crop at the stage when it will give the most immediate return, such as before 
the cane crop, or for tobacco or other such valuable rabi. The keeping up of the 
stock of humus in the soil is vitally important and all recent experimental work 
shows how valuable the practices of compost-making and green-manuring are for 
the purpose. 

Secondly, the bulky manure dressings need to be supplemented by particular 
fertilisers for certain crops and circumstances. For example in North Bihar our 
soils are short of phosphate and our farmyard manure and green manure seem to 
contain less phosphate than nitrogen. It pays us therefore for cane, the crop 
which at present pays best for manure, to supplement our bulk manures with super¬ 
phosphate at planting and further to give a small top dressing of nitrogen and 
phosphate when the cane is making its most rapid growth early in the monsoon. 
On maize, a little quick-acting nitrogen just at the time in July when the maize is 
shooting, always increases the yield. On potatoes, though the bulky manure has 
been given, a little quick-acting mixed manure like oil cake or niciphos II given at 
planting time, seems always to be beneficial. On rabi cereals a dressing of 
maunds per acre Niciphos II at sowing seems always to give an extra 4 or 5 maunds 
of grain per acre in the crop. 


Conclusion 

It is being realised of recent years that the increased yields given by the 
improved varieties of crops introduced by the Agricultural Departments, such as 
the Co. canes and the Pusa wheats, are resulting in a lowering of fertility of the soil 
in the tracts where these improvements have been adopted. To counteract this 
tendency, to enable those lands to continue to give heavy yields of the improved 
mips, and all lands to give better yields of the common crops grown, regular 
systematic manuring is, necessary. Firstly all farmyard manure that can should 
be saved, as much compost as possible be made and occasional green manure crops 
be grown and ploughed in to build up and keep up the stock of humus. Then, for 
special crops that even to-day pay handsomely for them, such as sugarcane, to¬ 
bacco, chillies, potatoes, improved cottons, etc., oil-cakes or fertilisers should be 
bought, carefijlly, according!*) their local price and manure content, and generally 
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kfeer taking the advioe of the local agricultural officer. Even to-day careful 
intelligent manuring of his land, building up its stock of humus and feeding 
certain special profitable crops, is one of the best investments, an insurance against 
climate and a profit-making investment the Indian cultivator, large and small, 
can make. 
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Assistant Director, Military Dairy F^arnis, Northern Circle 

BRIEF DI 80 TTSSION ON CERTAIN FACTORS—APART FROM BREEDING—INTIMATED* 
CONNECTED WITH THE IMPROVEMENT OF DAIRY CATTLE IN ADVERSE ENVIRONMENTS 
In breeding dairy cattle, too much reliance is sometimes placed on the sys¬ 
tem of breeding and insufficient attention is paid to certain other fundamental 
factors. The more adverse the environment, the more important do such factors 
become. Over the greater portion of India, the environment is not favourable to 
tho breeder, and it is, therefore, advisable to discuss the effect of these factors and 
their correlation to each other. If much I say appears obvious, I make no ap- 
logy because the obvious is so often forgotten and complicated answers are 
sought for simple problems. 

The correlation between certain fundamental factors may be expressed by 
the following equation :— 

Constitution of dam X Management ___ Constitution 

Climate x Prevalence of disease x Calving interval x l^ilk yield ““ Climate x 


of progeny x Management _ Success. , 

Prevalence of disease x Age on first calving Failure el er m a air y amma 

on calving. 


Constitution of dam 

The constitution of the dam is the foundation on which the breeder 
must work; all factors below the line in the equation tend to weaken this 
foundation* 

Climate 

Climate is governed by latitude, modified by local conditions, such as altitude, 
distance from the sea, ocean currents, the direction and temperature of prevail* 
ing winds, aspect and, most important of ail, rainfall. The approximate ideal 
climate for dairy cattle has a temperature range from 32°F* to 98°F, and a 
rainfall between 26*30 inches, distributed evenly throughout the year, at an 
altitude not over 3,000^. above sea-level. 

The more adverse tie climate, the greater is the strain on the constitution* 
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Age on first calving 

The earlier the age at which an animal first calves, the less is its capital cost, 
but the constitutional strain is increased. 

OcUving intervale 

Up to a point, decreasing the calving interval increases the economic value 
of a dairy animal, but it also increases the strain on the constitution. 

Milk yields 

The production of sufficient milk to cover costs and leave a margin of profit 
is essential, if a dairy animal is to be economical. The exact quantity of milk 
that must be produced to covor costs will, naturally, depend on local costing 
factors. The economy of milk production increases, with increasing yields, to a 
peak which might be called the “ peak of maximum profit’’; after the peak is 
reached, the economy of milk production decreases. The height of the peak will 
depend on the individual animal, correlated with other factors in the equation, 
always bearing in mind that the foundation must remain intact. 

Prevalence of disease 

Every attack of disease is a strain on the constitution. Unfortunately, pre¬ 
valence of disease and an adverse climate are generally found together. 

Management 

Referring to the equation, it is clear that the inherited constitution of the 
progeny can only be increased if the effect of the sum total of the factors below 
the line is less than the effect of skill in management. It is also obvious that if 
the economic factors of age of first calving, calving intervals and milk yields of a 
herd are to be progressively improved, then the constitution of the dams 
must be preserved. 

It will be generally found that indigenous cattle, in their fight to live, have 
curtailed the constitutional strain from these economic factors, in proportion to 
the adversity of their environment. 

By utilising the reserve of constitution, found to a greater or lesser extent 
In alj indigenous animals, economic factors can be spectacularly improved by 
indigenous cattle located in adverse environment 8 with imported 
breeds, with an inheritance of high value economic factors, gradually built up in 
advantageous environments. However, unless the skill in management is of 
a very hig h order and the temptation to make the most of these inherited high 
Value ec o nomic factors is curbed, a constitutional break-down is inevitable in 
qne or at the most two generations. This to a large extent, explains the many 
failures in crossing European breeds on indigenous cattle in India* 

9 
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Although the inherited constitution of the progeny can be improved by 
skilful oalf management, it must be realised that management has technical as well 
as eoonomic limits; these limits must be exactly understood by the breeder, and in 
a given locality, if progress is to be made, the maximum limits of the economic 
factors must be fixed to ensure that the inherited constitution of the progeny is 
not less than that of the dam. 

From a study of the equation it appears clear that, in adverse environments, 
skill in management must precede skill in breeding. Constitution is of a para¬ 
mount importance; the more adverse the environment, the smaller is the consti¬ 
tutional reserve in indigenous animalB and the surer and quicker will be the 
break-down if the constitutional strain of the eoonomic factors is increased, without 
prior improvement of the constitution, to withstand the increased strains. 
These elementary facts, of what 'might be termed, the mathematics of breeding 
in an adverse environment, are not always remembered by breeders anxious for 
quiok results. 

Therefore, in adverse environments, the starting point of the breeder is not 
the dam but the oalf. The constitution of the dam is, for praotioal purposes, fixed; 
and it is unwise to increase the strain on the dam by attempting to increase its 
economic factors artificially. The inherited constitution of the oalf should be in¬ 
creased by skilful management over several generations, and the eoonomic factors 
gradually improved by skilful breeding up to the limit imposed by local condi¬ 
tions. 


Improving the constitution op theoalp 

It is an unfortunate fact that although skilful calf management is the basis 
of breeding improved dairy cattle in an adverse environment, it is probably 
the most neglected branoh of dairy husbandry in India. Indigenous 
oattle, in their fight to live, have reduced their milk yield and other eoonomio 
factors in proportion to the adversity of the environment. The owner, in his 
fight to make a profit out of such animals, has reduced oalf-management to the 
art of keeping the oalf alive on the minimum quantity of milk. In urban area*; 
where maintenance oosts are higher and milk more valuable, this tendency is 
so exaggerated that starvation is the reoognised primary cause of the hi gh 
mortality amongst calves. 

Adverse environments produce indigenous oattle with poor milk yields; if 
the owner is to make a profit, a poor milk yield means that insufficient milk is fed 
to the calf; if the oalf is semi-starved, the inherited constitution is unpaired, 
end on maturity the calf has a worse constitution than itB dam; this in turn means 
■poorer milk yields when the oalf reaches maturity, and so the vicious circle goes 
un until, in the struggle Son life, stability is reaohed with miserable cattle and 
miserable owners > 
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To break the vicious circle is a question of economics as well as technique; 
the commercial owner is not going to starve himself to feed the calf, for some gain 
in the future; yet, without building up the constitution to stand the strain of 
improved economic factors, permanent progress is impossible. 

It is, therefore, essential to introduce and encourage the owners of dairy 
cattle in India to use some system of calf-rearing that will improve the inherited 
constitution, but yet, will not be so costly as to absorb the small margin of profit 
in maintaining dairy cattle of the present standard. 

It is well known that although whole milk is essential for a certain initial period 
of a calf's life, it is practicable to replace gradually whole milk by less expensive 
substitute without endangering the constitution. Separated milk is the most 
widely used of these substitutes. 

To take full advantage of the economy in feeding separated milk, it is essential 
that the calf should be weaned at, or within a few days of birth, and hand-reared. 

Hand-rearing 

Although it is unfortunate that there should be a considerable amount of 
prejudice in India against hand-rearing of calves, it must be recognised that there 
are certain economical problems to be solved before this prejudice can be over¬ 
came. 

Competition in the urban milk trade is ruthless, the majority of milk-pro* 
duoers are in debt and ground between the greed of the money-lender and the low 
purchasing standard of the consumer. In these areas, the milk-producers’ ability 
to exist deponds much more on cunning and skill in adulteration than on skill 
in cattle-management. Separated milk is largely used as an adulterant of whole 
milk and, therefore, commands a comparatively high price. A stricter applica¬ 
tion of the pure food laws would not only protect the consumer, ease up compe¬ 
tition and enable the milk-producer to regain his self-respect, but would reduce 
the value of separated milk and encourage its use as a calf food. 

In rural areas, where there are very few separating machines, creameries would 
have to be established in favourable cattle-breeding centres, and the manufacture 
of ghee from cream, instead of milk, actively encouraged. Owing to the fact that 
the average milk-producer in India is not unduly worried by any desire to produce 
clean milk, it is advisable to have the separator as close to the calf as practicable* 
A separator in each village is the ideal, an ideal by no means visionary, because it 
rests on a solid economic foundation. 

It is often stated that, with cattle in India, it is impracticable to wean calves 
at birth, beoause the dam almost invariably goes dry and weaned calves are diffi¬ 
cult to rear. 

It is true that, if indigenous cows allowed to suckle their calves, foroeable 
Weaning later on may reduce or even stop their milk yields during that lactation, 
and there may be some difficulty in teaching the calf to drink by itself; but, if 

o a 
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the calf is weaned at birth, lactation yield will only be affected in about Iff per cent 
of the cases. 

It is rare that a buffalo is upset by her calf being weaned, and in practically 
no case should a cow or a buffalo, on first calving, be affected by having her calf 
weaned at birth. 

It must always be remembered that it is not in the interest of the hired milker 
to prove that weaning calves at birth is practicable. With the removal of the calf 
from the milking shed, the whole standard of calf-management can be improved, 
hygiene of milking is simplified, and accurate data on yields are collectable. 
This combined atmosphere of cleanliness and check is entirely repugnant to the 
red hand, and unless the owner is firm, weaning of calves at birth will be 
shown to be an economic disaster. 

Standard by which the efficiency of calf-management may be judged 

The best guide to the efficiency of calf-management is the rate of growth, 
and the best means of checking the rate of growth is by periodic weighments. 

Other things being equal, the better the growth rate, the better the consti¬ 
tution and the more milk an animal can produce without strain when mature. 

The first year of a calf s life is constitutionally the most important, and growth 
muBt not only be up to standard at the end of this period but the rate of progress 
must be regular. Irregularities in the weight curve are due to inherited constitu¬ 
tional defects, illness, or improper feeding, and generally produce constitutional 
weaknesses. These constitutional weaknesses may be hidden by a rapid increase 
in the growth-rate when the animal is more mature ; but such animals often break¬ 
down when producing higher yields, or if they safeguard their constitution* 
they are disappointing milkers. 

The rate of growth has practical and economical limits depending on the breed 
and local conditions. 

Table 1 shows the minimum growth-rates expected from birth to one year, 
amongst female calves in the government military dairy farms, and is given as a 
guide : — 

Table I 

Growth-rate from birth to one year (females) 

- . ■ *—*-. a ■ ■ ■ —sk -- 

Increase 

Breed in weight 

per week 

Sahhnd .. 8 pounds 

Hurrah buffiajo .. 9 „ 

Crow breeds. 11 „ 

lfriaHkns . 14 „ 
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the calf is weaned at birth, lactation yield will only be affected in about 10 per cent 
of the cases. 

It is rare that a buffalo is upset by her calf being weaned, and in practically 
no case should a cow or a buffalo, on first calving, be affected by having her calf 
weaned at birth. 

It must always be remembered that it is not in the interest of the hired milker 
to prove that weaning calves at birth is practicable. With the removal of the calf 
from the milking shed, the whole standard of calf-management can be improved, 
hygiene of milking is simplified, and accurate data on yields are collectable. 
This combined atmosphere of cleanliness and check is entirely repugnant to the 
red hand, and unless the owner is firm, weaning of calves at birth will be 
shown to be an economic disaster. 

Standakd by which the efficiency of calf-management may be judged 

The best guide to the efficiency of calf-management is the rate of growth, 
and the best means of checking the rate of growth is by periodic weighments. 

Other things being equal, the better the growth rate, the better the consti¬ 
tution and the more milk an animal can produce without strain when mature. 

The first year of a calf’s life is constitutionally the most important, and growth 
must not only be up to standard at the end of this period but the rate of progress 
must be regular. Irregularities in the weight curve are due to inherited constitu¬ 
tional defects, illness, or improper feeding, and generally produce constitutional 
weaknesses. These constitutional weaknesses may be hidden by a rapid increase 
in the growth-rate when the animal is more mature ; but such animals often break¬ 
down when producing higher yields, or if they safeguard their constitutions, 
they are disappointing milkers. 

The rate of growth has practical and economical limits depending on the breed 
and local conditions. 


Table I shows the minimum growth-rates expected from birth to one year, 
amongst female calves in the government military dairy farms, and is given as a 
guide : — 

Table I 

Orowth-rate from birth to one year (females) 


Breed 

Increase 
in weight 
per week 

S&hiwal.1 

Hurrah buffalo .. 

Cross breeds . 

IViedans . 

8 pounds 

® ft 

n H 

14 „ 
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group of calves showing uniformity of growth and constitution Average weekh gain in weight since birth 11 1 lbs Aierage age 47 weeks. 
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PLATE XXVII 



A group of cro«- bred cal\e« shoving plenty of constitution A\fiage veehh gam m weight «incc birth 11 2 lbs A\erage age 46 weeks 
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Cost of improving the constitution of the calf 

It naturally follows that constitution-building costs money, but, from data 
available in the records of the government military dairy farms, it has been 
proved that by feeding calves, to maintain regular growth increases of not less 
than those given in Table 1, the extra cost involved is recouped within two lacta¬ 
tions. 

Plates XXV, XXVI and XXVII show calves reared at the Government 
Military Dairy Farm, Lahore Cantonment. These calves will, on maturity, soon 
repay the extra cost of constitution-building. 


Technique of hand-ebabing 

In this short article it is only possible to summarise the more important 
points which the breeder must watch if the growth-rates of hand-reared calves 
are to be satisfactory. 

(1) The calf should be weaned at birth. 

(2) The calf-pen and all feeding utensils should be kept scrupulously clean. 

(3) The calf should be fed on the dam’s colostrum for the first five days. 

(4) The time between drawing the milk and feeding it to the calf should 

be as short as possible, and the better the hygiene of handling milk, 
the better the calf will thrive. 

(5) The food given must be adequate in quantity. 

(6) The calf should be weighed every week and the weight recorded on a 

chart. Calves not thriving should be given special attention. 

(7) The calf must be protected from adverse climatic conditions, as much 

as possible, by being given suitable accommodation. 

(8) It is unwise to attempt to rear more calves than can be given adequate 

attention and food. 

(9) Improved growth-rate decreases age of maturity but undue advantage 

should not be taken of this factor, especially in the initial stages 
of constitution-building. An age and weight limit should be set 
to prevent young stock being served too early. 

Final 

It is the hope of the writer that this short article may encourage some cattle* 
owners to think less of immediate profits and more of the quality of them future 
herds, and Will stimulate the hand-rearing of calves. Without hand-rearing* 
the writer can visualise no permanent progress for the dairy industry in India* 
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Cattle-owners wishing for mem detailed information on the subject of build¬ 
ing up constitution are invited to visit any of the government military dairy farms 
in the writer’s charge ; where, under commercial conditions hundreds of calves 
are hand-reared every year, and growth-rates, equal to those obtained in more 
advanced dairy poultries, are obtained as a matter of routine, and where the 
subsequent laetation yields ate proofs of the economical soundness of building 
up the constitution of young stock. 



REMARKS ON PRIMARY CULTIVATION UNDER INDIAN 
CONDITIONS WITH SPECIAL REFERENCE TO SOIL 
INVERSION* 

BY 

R. G. ALLAN, M.A., I.A.S<, 

Director of Agriculture, United Provinces 

Fobewobd 

In reoording this survey of experimental work in aa far aa it relates to the 
primary tillage of soils in India together with the impression left on him after many 
years of personal observation of cultivation practice, the writer desires to express 
his thanks for the invaluable assistance accorded him by the Directors of Agriculture 
of Bombay and Madras and the members of their staff who collected the neoesr 
sary data frpm tho reoords of these departments. 

R. G. ALLAN, 

Director of Agriculture, Unfed Province*, 

* Mr. Allan’s article not only brings together and attempts an interpretation 
of tho results of a number of scattered experiments- very few of which were laid out 
on modern linos—but also embodies the results of many years’ personal experience 
in cultivation experiments under Indian conditions. W hilst a certain number 
of definite conclusions have emerged from this examination of existing data, the 
need for modern field experiments on this important subject is made abundantly 
clear. Nor is this the only class of experiment for which there is an obvious need. 
Tho so-called “ black-cotton soils of India have many peculiarities and^theip 
study by modern physical metlipdw yrould probably well repay theeifort. (Ed,} 
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PLOUGHENtf 

The initial step in cultivation . 

The position of soil inversion and deep ploughing in Indian practice There are 
three types of primary tillage in evidence in different parts of the world where 
animal power provides the draught: (J) Inversion, ( 2 ) Soil stirring, and (3) Soil 
paring. 

( 1 ) Inversion is secured in two ways :— 

(a) by means of an implement by which a slice of the soil is out out by 

the interaction of a vertical knife or sharp edge (the coulter or shin) 
with a horizontal cutter (the share wing) and subsequently 
subjected to a twisting motion created by the shearing effect, on the 
soil particles, of an attachment linked with the shin and share 
termed the mould-board. The shape of the fjirrow may be altered 
by the manner in which the plough is handled. The completeness 
of the inversion of the slice and its state of wholeness or brokenness 
is largely dependent on the shape given to the mould-board which, 
according to needs, may take any form varying from the long convex 
shape to the short abrupt form in which the curve of the board, at 
the point where it meets the rising slice cut by the shin and share, 
is concave. 

(b) by the utilization of a large saucer-shaped revolving disc set at an 

angle to the direction of movement of the plough and at varying 
' degrees out of the vertical. This disc depends a good deal on the 

general weight of the implement for its vertical penetration, but a«h 
suming that the soil crust is not unreasonably hard and that pene¬ 
tration is secured, its progress through the soil results in a fair inver¬ 
sion accompanied by very marked shearing and, in consequence, 
pulverisation of the soil through which it passes. 

Implements of both these types call for definite attention to adjustments, 
according to the character of the soil in which they are working and to the results 
aimed at, if the best work with the least strain on the draught animals and on the 
ploughman is to be secured. This is particularly the case in hard soils, and lack 
of this knowledge is one of the chief causes why better results are not attained with 
inversion implements in India. 

(2) 4 Stirring .—In this type of tillage the soil surface is broken up by a pointed 
tyne or series of tynes drawn through the soil and operating as wedges, breaking 
out triangular rather than rectangular furrows. The cutting or breaking is vertical 
and the action is one of digging apd gently lifting. It is virtually the shin 
and share point of the first class without the share wing and mould-board. It is 
the essential principle of the Indian plough, the cultivator and the kuifer* The 
movement of the soil is less pronounced as it is largely a matter of stirring in situ. 



2RIMABY CULTIVATION UNP&R INDIAN CONDITIONS 


m 


(3) Paring .—In this type the soil surface is scraped or undercut ix* a hori¬ 
zontal direction by a knife set at an angle with the soil surface. This knife is either 
an actual blade working through the soil, as a razor is used in shaving, or is a 
tyne more of the duck-foot type than that of No. 2. In the second or stirring type 
of tillage, it is a case of the point tending to dig and lift the soil. In the paring 
type, though the point, a feature common to most tynes, exists, most of the work 
is done by the flat wings sloping backwards from the point. The earth is thus 
rather undercut by the wings than lifted by the point. Actual soil displacement 
is less in this type of tillage than in either (l) or (2). This implement has 
not the depth tendency of the others and is at its best when the soil is soft. It 
is, in fact, a form of blade harrow which is being used for primary work. The 
bakkar of the Deccan, the guntaka of Madras, the Kentish broadshare and the 
modern paring plough are examples in which this principle is employed. 

In comparison with these types and as exemplified by hand tools we have the 
spade and phowra with which the earth is dug vertically and turned, the fork 
by which it is loosened rather than actively turned, and the shovel generally em¬ 
ployed to move loose earth in which the application of the blade is in a horizontal 
direction. 

Of these the second or stirring type is undoubtedly the earliest form. It is 
a principle which dates back to the time when man first converted his pointed 
hand-used stick into an animal-drawn implement.^ It was the only form in use 
until early in the 18th century when the rudimentary forms of the inversion type 
made their appearance in Western Europe. The inversion type, in its modern form, 
is the primary cultivating implement of tillage in Europe (with the exception of 
parts of Greece, and the Balkan States), both the American continents, Australia, 
and, to a very considerable extent, in South Africa, Egypt, and Russia in* Asia. 
The older, stirring type still persists as the dominant implement in that part of 
Asia which lies south of the mountain ranges from the Himalayas to the Caucasus. 
In China and Japan hand cultivation predominates, and in Central Africa it is 
probable that as they are not firmly established, what there may be of indigenous 
implements of the stirring class will give way to inversion implements. 

The third or paring form is more restricted. The principle is in evidenoe in 
the Kentish broadshare and is in restricted application in Europe, but its utilise* 
tion on a large scale is mainly limited to soils on the Deccan trap formations ifi 
Bombay, the south-west of the Central Provinces and Hyderabad, parts of Central 
India and Bundelkhand and on the light dry soils of the Madras Residency. Its 
rather close restriction to certain areas, especially to the soils on the trap, may 
be associated with the behaviour of these soils in the hot weather and their marked 
tendency to crack. The process of scraping, while breaking up the surface layer 
in the dry season, also produces a gradual form of soil change by shovelling year 
after year a certain proportion of the surface soil down these very definite tracks 
and thus providing a new layer to be subjected to the undercutting process alter 
the rains break and the implements can penetrate deeper. 
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This last type 0 / penetration is definitely shallow, (its, though under suitable 
soil conditions some of the newer forms undercut to 5 and 5} inches, in the main, 

4 in. represents the usual maximum penetration^ The chief advantage of this type 
of tillage is that it permits of rapid work—an important consideration in the tracts 
where it is most in use. In those tracts, for example, quick preparation of the land 
for kharif sowing is essential, as sowing must be done as soon as possible after the 
monsoon has definitely set in. Again in these tracts the preparation for 
rdbi or autumn-sown crops, when the rains are over, is to all intents a process 
of paring off successive layers of soil as this dries under the influence of the sun, 
so as to produce not so much a bed in which the seed will be laid as a blanket or 
soil mulch from 2-3 \ in. deep under which the seed will eventually be sown on a 
bed which, in as far as soil is measured by the depth stirred, may almost be des¬ 
cribed as the firm or scarcely touched sub-soil or, at best, the lowest layer of 
earlier and possibly deeper cultivation in the rains— in short the thin new layer 
made possible of utilization by the shovelling down of some of the original top 
Soil into the cracks in the hot season, as referred to earlier. 

One of the principal defects of this type of primary shallow cultivation in a 
tropical soil rests in the inability of the thin layer produced to absorb the early 
rains, especially if these are heavy. Beneath the prepared top at this season is a 
layer of more or less air-dried soil in a hard dry condition. Even though the 
natural cracking helps, it takes some time to push out the air and allow the rain 
water to penetrate. A layer of loose soil, 5-6 in. deep, is able to take up a consider, 
able fall, which then proceeds to work downwards, driving the air out, and so 
permits subsequent falls to be absorbed. On the other hand, the 2-3 in. of prepar¬ 
ed surface soon gets surcharged and the balance of the rain cannot pass into the 
sub-surface sufficiently quickly and so tends, if the land is undulating, to flow 
down the slope between the surcharged surface and the unpenetrated sub-surface, 
carrying the surface soil with it. The result is to stimulate erosion to a more 
marked degree than when these soils are worked by either of the other two me¬ 
thods, particularly if such working has been at right angles to the fall of the land. 

This form of primary cultivation will be mentioned again when the influence 
of the form of primary cultivation on crop yields is considered ; but for the most 
part the intention of this note is a study of the evidence as to whether stirring or 
inversion is the better type under Indian conditions and an examination of the 
conditions under which it would appear that one or other is the better practice. 

One of the first considerations to be examined is depth. In the majority of 
experiments which have been examined greater depth and inversion have gone 
hand in hand and it is at times difficult to be oertain as to whether the factor 
determining on increased.yields, or the reverse, has been the depth and an increase 
in water retention, or inversion stimulating bacterial and other reactions. It may, 
however, be mentioned ill passing that the adverse effect of bringing up raw sub* 
soil, so commonly in evidence in colder and temperate climates as the outcome of 
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Increased depth, does not appear to be common in India. Increased depth, except 
in one or two cases, has not tended to any reduction in yield from this cause in so 
far as rabi crops are conoemed. In the case of kharif crops such reduction of 
yield has occurred not infrequently in the writer’s experience ; but here again this 
falling off, compared with former shallower work, has not been brought about by 
a raw sub-soil, as in temperate climates, but by the undue retention of water in the 
deeper cultivated soil, or other causes. 

Depth can be secured by the use of either type. The chief difference lies in 
the fact that increased depth can be attained more easily by the modem iron 
plough, if of correct design and weight, than by the indigenous forms of stirring 
ploughs. Much less power is required to reach a certain depth and completely 
move the soil in so doing, whether this greater depth is attempted in one operation 
by a heavy implement or by several applications of a lighter one. 

For example, on the black soils of the Deccan, the area associated in the main 
with paring work, it is and has been for a long time a recognised practice to cultivate 
once in eight to ten years to a depth of 7 in. to 9 in. For this purpose the farmer 
used an enormous wooden plough like the ordinary nagar but weighing 2 to 3 
maunds. This is operated with very considerable physical exertion and calls for at 
least four to five yoke of oxen and breaks up only about l/6th of an acre per day. 
This plough though common 30 years ago, is now practically extinct in Berar 
not because it could not get the necessary depth, but because its place has been 
taken by the iron inversion plough which, operating with 2 to 3 pairs of bullocks 
does better work and more work in a day. 

The inversion plough has its association with depth because it is easier and 
cheaper to secure the desired depth and because, roughly, in one operation it 
accomplishes the work which calls for two operations of the indigenous form, 
though, unless the inverter is of the disc plough type, the state of the turned soil is 
rougher than that secured by two workings with the country plough. 

To invert, however, does not demand great depth. The depth secured by 
the Meston plough, for example, is not mateually greater than that of the nagar 
working under similar soil conditions ; or again, the depth of ploughing on the 
prairie wheat fields, though an inversion plough is used, rarely exceeds 5 in. and 
is oftenor nearer 4 in. 

In many of the experimental field investigations done by the departments of 
agriculture in India in which indigenous and introduced ploughs have been under 
comparison, the use of the latter has introduced not merely inversion but soil 
movomont to a rathor greater depth. Two factors thus come into play. One 
is the deeper work which increases the water-absorbing capacity ; the other is the 
deeper aeration and inversion, tending possibly to more rapid bacterial reaction 
on the humus of the soil, a greater drying-out tendency of the cultivated gone in 
the absence of rain, and the provision of possibly a larger supply of imme¬ 
diately available plant foodr 

' n 3 



m 


AGRlctjL+fcBE AMD LIVE-STOCK IN INDIA 


[V, IV 


EXPERIMENTAL WORK IN THB UNITED PROVINCES 
The experiment recorded below which Was carried on for 10 years on the 
Gangetic alluvium at the CaWnpore Experimental Station, has the advantage of 
separating the inversion and depth factors, as two depths have been attained with 
eaoh type of implement. The results are interesting as they show the effect of depth 
and the distinctly bigger effect of inversion. In passing, as it will appear 
later in other experiments it may be noted that this experiment was carried out on 
land of more than average fertility. Another point to be noted is that the shortage 
or otherwise of monsoon rain as affecting the water-supply did not operate aB the 
wheat crop was irrigated. This possibly caused the smaller effect from the depth 
difference. In that case we must interpret the influence of inversion as tending 
to provide a larger amount of available plant food. The soil is typical of that 
found over considerable areas of the Upper Gangetic plain and no question of the 
eradication of persistent perennial weed was involved. Results up to 1932 are 
given below. 

Wheat 




With inversion 



\\ ithout inversion 

Harvest 

6 in.—7 
dev 
ploug 

in deep 

ep 

king 

ill 

& 

in. deep 

low 

hing 

6 in.—7 
dt 
ploug 

in. deep 
ep 

hing 

4 in .—t 
bha 
plou$ 

in. deep 
How 
?hing 


Grain 

Straw 

Grain 

Straw 

Grain 

Straw 

Grain 

Straw 

1923 

1,337 



eh 

1,187 




1924 

1,410 


1,235 

2,157 

1,012 

1,722 

845 

1,427* 

1925 

1,837 

3,178 

1,932 

3,475 

1,593 

2,611 

1,638 

2,470 

1926 

1,946 

3,544 

1,565 

2,948 

1,510 

2,645 

1,363 J 

2,522 

1927 

1,720 

2,840 

1,035 


1,301 

• 1,972 

1,110 

1,736 

1928 

1,243 

2,663 


2,432 

881 

1,971 

725 

1,687 

1929 

2,135 

3,359 

2,182 

3,535 

1,832 

3,215 

1,956 

3,400 

1930 

2,154 


1,882 

3,334 

1,661 

2,889 

1,013 

2,955 

1931 

1,745 

3,251 

1,695 

3,201 

1,465 

2,716 

1,267 

2,222 

1932 

2,325 

3,934 

2.467 

4,304 

2,144 

3,749 

2,267 

3,992 

Average 10 
yoftti • 

1,796 

U77 

% T 

.1,703 

3,080 

1.459 

2,572 

1,382 

2,449 


130 


123 


106 


100 
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Oram 




With inversion 



Without inversion 


Harvest 

6 in.—7 in. deep 
deep 

ploughing 

4 in.—5 in. deep 
shallow 
ploughing 

6 in .—7 
de 
plouj 

in. deep 
ep 

5hmg 

4 in.—6 in. deep 
shallow 
ploughing 


r 

Grain 

Straw 

Grain 

traw 

Grain 

Straw 

Grain 

Straw 

1925 

2,360 

2,51d 

1,858 

2,664 

2,203 

2,990 

1,860 

2,632 

1926 

2,350 

2,322 

2,506 

2,826 

2,460 

2,210 

2,460 

2,877 

1927 

1,844 

2,523 

1,348 

1,981 

1,354 

2,074 

1,147 

1,442 

1928 

2,069 

1,928 

2,236 

2,109 

2,100 

1,683 

2,263 

1,907 

1929 

1,143 

2,523 

1,054 

2,166 

951 

2,020 

343 

2,369 

1930 

1,816 

1,733 

1,785 

1,585 

1,675 

1,763 

1,820 

2,167 

1931 

802 

1,798 

948 

1,901 

486 

1,724 

607 

1,915 

Average 8 
years . 

1,692 

2,072 

1,624 

2,091 

1,557 

1,978 

1,540 

2,169 


109 


105 


102 


100 



Yield in lbs. per acre 


In this experiment, after the first two years, wheat and gram were rotated, 
the wheat plot of the first year being the gram plot of the following one and vice 
versa. Fertility was maintained by the gram plot. The area at the opening of 
the experiment was at a good level of fertility. Apart from the initial cultivation 
or cultivation to secure the required depthB, subsequent treatments, tillage and 
irrigation were alike. 

As regards wheat, there is a very distinot increase as the outcome of inversion 
at either depth. Relatively, the gain by inversion to 4—6 in. over stirring to this 
depth is as great as the like difference at greater deptn. The increase on a cereal 
like wheat secured by greater depth in cither type of ploughing is insignificant. 
Inversion at either depth invariably gave a plus result varying from +943 to 
+160 at 6—7 in. and +642 to + 200 with ploughing at 4—5 in. The average 
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increases in the first five years were 331 and 362 lbs., the shallower being the 
better, while in the second period these figures were 324 lbs. and 281 lbs., possibly 
indicating some falling off in fertility. In regard to depth, the advantage in 
either typo of ploughing on these soils is but slight and is certainly not 
significant. In four years, with inversion, increased depth gave a lower yield, and 
in three years without inversion a like result took place. The slight increase in 
cost in the case of inversion was covered many times by the yield secured. 

In regard to gram, the results are less defirite. There is, however, the same 
general tendency in favour of inversion at their depth over simple stirring. There 
was a consistent though less marked gain through inversion, the advantage being 
possibly relatively steadier at 6—7 in,, whereas in five years out of eight deeper 
stirring alone gave either no advantage or a minus result. 

The net result of this experiment fully justifies the establishment of a plough 
oftheMeston type as the standard for normal crop cultivation, other than 
possibly cane or potatoes, in the Gangetic alluvium. 

There is no getting away from the fact, brought out by this experiment and 
others, that the use of the inversion plough does increase the return under certain 
conditions, apart from the other point which is also supported by the Punjab 
figures, that it reduces working costs in reaching a certain standard of cultivation. 

The real question, however, is not whether inversion or inversion accompanied 
by greater depth increases yields, but whether these practices will 
continue to do so, if steadily persisted in. If not invariably so, then, under what 
conditions can they be kept (a) in regular use, (6) for occasional operations ? 
And, again, are there field and seasonal conditons which may, for reasons associated 
with the welfare of the crop or its handling in the field, make it better practice to , 
cultivate by the indigenous implement, or some western model embodying like 
principles i 

For a closer examination of these problems, we must refer to the consolidated 
records of experiments in the Central Provinces. These records cover a period of 
30 years from 1900-30, and were compiled by the writer when he was serving there. 
For other provinces a like consolidation and analysis of results was not available and 
for any data that are included in this paper the writer has to thank the Directors 
concerned for having had them dug out of the archives and farm reports. On the 
whole, considering the importance of the points at issue, such experiments have 
not been particularly nuinerous and have usually been conducted for too short 
periods to afford fully conclusive evidence. 

Experimental work in the Central Provinces 

In this area the major part of the experimental work has been directed towards 
a fttudy of preparatoiy t#Rage for rabi, or autumn sowing subsequent to the 
close of the monsoon. In these studies all three types of primary implements 
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have been involved. They differ from the United Provinces experiment in that 
there has been a difference in depth in addition to a difference in the matter of 
soil movement, both factors being studied together and not separately. Further, 
the majority of the work was carried out under barani or unirrigated conditions 
so that the free effect of greater depth of tillage on the moisture supply should be 
approved. In the United Provinces experiment the rabi crop was irrigated so 
that any advantages associated with greater depth, as helping to increase the 
moisture content of the soil preparatory to rabi sowing, may have been neutralized. 

In the Central Provinces the implements under comparison were the bakkar , 
a bladed harrow giving an initial depth of cultivation of 3-4 inches ; the ordinary 
country plough operating at from 4-5 inches, and some form of inversion plough 
with which the depths varied between 5 inches and 0$ inches, in most cases being 
nearer the latter figure. 

The soils in which the experiments were conducted were one or other of the 
heavier black soils which, though not necessarily of the same geological origin, are 
usually of somewhat similar physical characters, i.e., those associated with heavy 
loam. In certain cases, the inversion plough was brought into play at the begin¬ 
ning of the hot weather ; but in most cases primary cultivation of the plots was 
done, in as far as preparation for rabi was concerned, at the opening of the monsoon. 
Apart from the difference in the first operation, the rest of the cultivation was 
the same on all plots, i.e working with the bladed harrow. 

Rabi experiments .—'The most interesting are those carried out at the College 
Farm, Nagpur, from the records of which it is possible to study the effect of these 
implements over a long period of time under manured and unmanured con¬ 
ditions, and under a single crop (wheat) taken year after year. We can also study 
their effect when wheat was rotated with gram, as in the United Provinces,but 
under barani conditions. 

Taking the first of these experiments which covers a period of some 30 years 
and 26 seasons in which results were recorded, the probable error was in the region 
of 5*8 per cent. 

This period can be examined in several sections :— 



Blade 

harrow 

I 

Country 

plough 

11 

Inversion 

plough 

III 

*Fhe first five years. 

100 

111 

116 

The first fifteen years .... 

! ioo 

111 

113 

The last fifteen years .... 

100 

103 

105 

The full period ..... 

100 

108 

110 
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Wheat was grown continuously. No manure was added- The actual average 
acre yields, which were of course influenced by the character of the season from year 
to year, were as follows:— 


— 

i 

n 

m 


lbs. 

lbs. 

lbs. 

First five years. 

589 

654 

087 

Second five years. 

537 

583 

612 

Third five years. 

490 

544 

531 

First 15 years ..... 

533 

594 

607 

Second 16 years ..... 

417 

429 

440 


There was, therefore, a general decline in fertility in evidence in all plots. In 
the plot of shallowest cultivation the decline was 29 per cent, and in the inversion 
plot 36 per cent. 

It will be noticed that in the first five years while fertility is reasonably good 
the difference in favour of No. Ill over No. I is very nearly three times the pro¬ 
bable error and that of No. II over No. I twice the probable error. At no time is 
the difference between the country plough and the inversion {dough marked. 
Though the evidence in the early stages definitely favours No. II and No. Ill, in 
the last period there is nothing to show that either of them, in the long run, under 
conditions of poor or declining fertility, is definitely superior to the bladed harrow. 

Examining the results obtained year by year, on 12 occasions No. Ill was 
superior to No. I by over three times the probable error and on three occasions it 
was inferior by a like amount. Of the 12 times 8 occur in the first 16 years; the 
rest along with the three years in which the practice proved worse, occur in the 
last 16 years, when fertility had definitely declined. In the case of the countoy 
plough, clear superiority to the bakkar is in evidence on 8 occasions and dear 
inferiority on two. These are, however, more spread over the full period of experi¬ 
ment. 

In the next experiment recorded, we find that at the end of 16 years of the 
first experiments half the land under each implement was regularly manured, the 
rest continuing unmanured to provide the data given above. 
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Here there is a distinct difference :— 


— 

Blade 

harrow 

I 

Country j 
plough i 

II 

Inversion 

plough 

| III 

i 

1st period 

. . • 

• 

100 

100 

| 120 

i 

2nd period—1921-25 

♦ 

• 

100 

127 

, 134 

3rd period—IT20-30 

. 

• 

100 

133 

140 


Average 


100 

125 

| 133 

1 


The soil is at the samo time increasing in fertility. 



I 

II 

ITI 

1st period 

. . 

• 

100 

100 

100 

2nd poriod 

. 

• 

137 

150 

158 

3rd period 

• 

* 

160 

174 

180 


It will be noticed that except in the first period, when fwr unexplained reason 
the country plough showod no improvement -ou the bladed harrow, as a 
whole there is a markod difference well beyond the limit of error in favour of both 
II and III over I, and a slight but persistent difference in favour of inversion over 
stirring, though this is not much greater than the probable error. The dominance 
of the inversion plough over the country plough in the more fertile area of the 
Gangetic -alluvium may, in part, -be due -to this-eerrelatioft-of fertility with the 
greater efficiency of the inversion type, whereas, as is shown in the Central Provinces 
over a long period of farming on land which is rarely manured and is naturally 
less fertile there is but little to choose between the two in their effect on the yield. 
As regards the blade harrow, it affords a faster and cheaper type of cultivation. 

The third series on the Nagpur Farm is somewhat like the Cawnpore experi¬ 
ment in that wheat is rotated with gram, except that gram appears once in three 
yearn instead of every other year. 

In this series the country plough does not appear. It is a comparison between 
the blade harrow, in manured and unmanared condition, and the inversion plough. 

B 
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In (he thirteen years in which wheat appeared the comparative results were:— 


— 

Blade 

harrow 

only 

Blade 

harrow 

plus 

manuring 

Inversion 

plough 

only 

Over the full period .... 

100 

126 

138 

Over the last 5 years of the full experi¬ 
ment, in 'which 3 crops were wheat . i 

100 

148 

148 

Over six seasons of gram 

100 

127 

136 

Over the last 5 years, in which two crops 
were gram . 

100 

120 

146 


This result is closely alike to that got with manured wheat. Fertility is being 
maintained by the inclusion of gram and there is a clear benefit from the practice 
of deeper inversion over shallow primary cultivation. It is doubtful, however, 
whether inversion alone would have continued to give bettor results with wheat 
than would the blade harrow plus manure ; in the last three wheat years there iB 
little or no difference between the two treatments. 

For some years a twin series was put down, the only difference being that 
the ploughing of the third plot took place in the early hot weather. Here again 
inversion was definitely better than the bakkar. This series was not continued a g 
observations showed that the improvement caused by inversion in the dry season 
gave only a very slight advantage over the same work at the opening of the rains, 
and was thus entirely uneconomic on clean land. 

Somewhat similar experiments though not covering such long periods were 
conducted on the Powarkhera farm, Hoshangahad. In some of these we find 
the introduction of two ploughings by inversion and oountry ploughs. 


— 

Blade 

harrow 

Country 

plough 

once 

Country 
plough 
twice June 
and August 

Inversion 

plough 

twice 


I 

II 

in 

IV 

Average of 6 years (peep oent) . | 

J 

100 

112 

124 

124 
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There is a slightly greater difference in favour of IV over II than at Nagpur. 
The series, however, did not run long enough and on the whole the difference is 
not much greater than in the first five years at Nagpur. Judging by III and IV, 
it is efficient stirring rather than actual inversion which appears to count* 

In a parallel series on irrigated wheat the results were 

100, 95, 82 and 94 per cent. 


A more comprehensive series on two different classes of soils over a longer 
period of 11 years gave:— 



Soil (a) 

1 

Soil (ft) 

1. On© ploughing, 0— 7 in., with Babul plough in hot 
weather. 

124 

115 

2. One ploughing, 5 in., with inversion plough at opening 
of monsoon ....... 

i 

121 

126 

3. Two ploughings, 5 in., with inversion plough at opening 
of monsoon ........ 

' 12S 

118 

4. One ploughing, 5 in., with country plough at opening 
of monsoon . . . . 

I 

1 HI 

103 

S Two ploughings, 5 in., with country plough at opening 
of monsoon . . . , 

1 116 

120 

6. Cultivation 3 —4 in. by blade harrow at opening of mon. 
soon ......... 

100 

100 

7 . One ploughing, 7 in. with Sabul plough at opening of 
rains. 

109 

116 

„ 

probable error 

6*47 

• 9*3 


per cent 

per cent 


These trials were on unirrigated wheat. The general body of this evidence, 
though not conclusive in view of the considerable probable error, favours inversion 
at 5 in., whether single or double, to simply stirring as on 4 and 5, The results on 
the whole in comparison with the blade harrow, and inter ae conform to the results 
of the earlier experiment noted above. Though slightly more favourable they are 
not materially different from those secured at Nagpur on unmanured wheat in the 
early years erf such practice, 

s9 
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An analysis of the results »of individual yean, however,' shoWsthat, at any rate 
in dry cropping, the advantage or otherwise of these i practices over the blade 
harrow is closely related to the season’s rainfall. 


Treatments 

! 

1 

2 

3 

■ 

! 5 

( 

6 

7 


1025*26 

163 

139 

142 

137 

131 

100 

135 

Poor rain 

1028-27 

107 

121 

107 

108 

107 

100 

103 

Average rain 

1927-28 

103 

106 

108 

109 

121 

100 

114 

Heavy rain 

1928-20 

96 

101 

112 

83 

107 

100 

95 

Average rain 

1929-30 

117 

138 

136 

120 

! i 

! 140 

100 

135 

Poor rain 


Average result ' of 'both series 


In years of average or heavy rain there was no appreciable gain over the 
blade harrow, while in years of short rainfall a distinct advantage followed eithe r 
form of deeper working, being slightly in favour of inversion. This relationship 
of the amount of the rainfall to the probable results is supported by a comparison 
of the results got at Akola (Berar) with a monsoon rainfall of 20—25 in. and 
Lahhandi (Chattisgarh) with a« rainfall of 43-55 ini Both results are the average 
of 10 years’ experiment. 


Blade harrow (3-4 in.) 
Oottntey plough (6 in.) 
inversion plough f®| in.) . 

■ I .. 


Wheat 

crop 

manured 

Wheat 

crop 

manured 

’Wheat 

crop 

unmanured 

Akola 

(Berar) 

Labhandi 

Labhandi 

100 

100 

100 

116 

101 

101 

131 

111 

101 


Thfcre isamArkad advantage in Berar and praotmaliy speaking none in Chat- 
tiagarh apart from some advantage when the land is fertile,' It may be noted that 
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over about the same length of time the experiment at Nagpur, which takes an 
intermediate position as regards rainfall, shows an intermediate gain by deeper 
work. 

Kharif experiments .—In as far as the influence of deeper cultivation in the 
preparation for kharif crops is concerned, there has not been so much work, but 
such as there is does not tend to indicate that greater depth than can be secured 
by a blade * harrow—say 4 in.—is in the loast necessary in ordinary practice, under 
conditions when the eradication of perennial weeds is not a dominant factor. 

In experiments at Nagpur, except in one instance in which the process of 
inversion tended to throw the land into a series of ridges sloping down on either 
side towards an open furrow, the general trend of evidence was against 
increased depth* In the exceptional case just quoted, in which over a period of 
11 years (6 under cotton and 5 under jmr\ there was an increase in ootton on the 
regularly inverted land, the reason is probably associated with the improvement 
of the drainage of the plots so treated. 


Blade harrow 

Blade harrow 

Inversion 

(unmannrod) 

(manured) 

(unmanured) 

100 

122 

120 


It is, however, cheaper to praotise No. 2 rather than No. 3 on account of the 
cost of such work in the dry season. 

The results secured at Akola on ootton tally, on the whole, with the general 
results at Nagpur if the land is kept flat. 


Blade harrow 

Country plough 

Inversion plough 

100 

107 | 

99 


The above is the average over a period of 10 years* An examination ofindi- 
vidual years showed that the results were influenced chiefly by two factors : 

(a) the arrival of early showers, which permitted the ploughed land io* be 

worked down for early sowing, 

(b) the quantity and distribution of the rainfall in the early weeks of the 

main monsoon* 
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If the early showers were absent, thns delaying seed bed preparation and 
timely sowing, or if the main monsoon were heavy or persistent, the trend of results 
was strongly against depth in primary soil working. 

Another faotor, which was obvious in work at Nagpur and whioh frequently 
reacted in the early stages against sucoess from inversion unless a long period of 
weathering had intervened between initial ploughing and the actual preparation 
of the land for sowing, was the defeotive oharaoter of the final seed-bed. When the 
seed-bed is prepared by means of the bahkar only, the soil below the bakkared zone 
remains open and cloddy, with the result that although cotton germinates well it 
tends to die off in the early stage of growth. This does not happen with juar, 
whioh is sown later than ootton, as sowing need not be done until the monsoon 
has broken down and compacted the laver of soil underneath the bakkared zone. 
If periodic inversion is practised for early-sown crops, it is essential to give inter¬ 
mediate cultivations between inversion and final bakkaring, either with the country 
plough or with some type of modem cultivating implement. The other alternative 
is to use the inversion plough only in years when a late-sown orop, like juar, is to be 
grown. 


Tillage in the Bombay Presidency 

A number of tillage experiments have been in operation in different parts of 
the Bombay Presidency in the course of the past thirty years. They were conduct¬ 
ed under varying soil and climatic conditions. The majority were put down in 
the early stages of departmental activity. Unlike the Central Provinces, they 
have been carried out almost entirely on kharif crops—cotton and juar. It is not 
easy to get more than an indication of effects, as few have been even duplicated 
and none have been oarried on for a sufficiently long time to neutralise, in part, 
the probably definite error which was likely to have been present in the plots 
themselves, and the effect of the variations from year to year in the olimatie con¬ 
ditions under which the crop was growing. 

On the farm at Poona whioh is in a relatively dry tract and where the soil is 
less heavy than at other oentres and probably in a condition of relatively high ferti¬ 
lity, a three-year experiment with juar and ootton in whioh the iron inversion 
plough was compared with the country plough, shows that the cost of doing the 
work by the former to secure the same depth was Rs. 3 per acre less and the 
average return from both juar and cotton slightly higher. The relative improve¬ 
ment in net profit was stated to be 16 per oent in the former and about 8 per emit 
is the latter crop. 

In the North Central Division, another area of relatively low rainfall but 
heavier type of soil in whioh an experiment ran for 6 years and in which ootton 
and juar were rotated, the cultivation for the former being either inversion or 
shallow ploughing with the country plough, the general conclusion arrived at was 
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that whereas, in a bad growing year in which the rain was deficient, ploughing with 
an iron plough gave some indication of beneficial results, the reverse was the 
case in a good season. From an economic standpoint, taking into consideration 
the higher cost of the deep work in the dry season mid its problematical success, no 
advantage could be definitely claimed for deeper cultivation preparatory to cotton. 
In this series the main advantage of suoh work appeared in the second crop of the 
rotation, ».e., juar, in which a definitely higher yield followed inversion in the 
previous year. The average profit over the rotation thus favoured deeper work 
preparatory to cotton to the extent of approximately Rs. 5 per acre. 

An experiment has been carried out at Dharwar, mi area in which cotton is 
sown at a much later date than elsewhere, viz., the middle of August, and where 
the rain continues well into the cold season. The experiment is of short duration 
and hence somewhat inconclusive; there was a 13 per emit increase in cotton 
when the land had been inverted early in the season but a loss in juar on land thus 
treated. 

On the heavy soils of Gujarat, two experiments, one over a period of 6 years 
and another for two years on duplicated plots, showed that on the average 
there was nothing to recommend deep cultivation with the inversion plough as 
better practice than, in this case, soil-paring with the blade harrow. It may 
be noted here that the necessity of doing such ploughing soon after the removal of 
the last crop and not waiting till nearer the monsoon, is mentioned as a factor 
helping the efficiency of deeper work, a detail which was also in evidence in like 
cultivation in the Central Provinces. The results of these trials are recorded 
below:— 


Average of 5 years 


Crop 

Treatment 

Market 

product 

Jb'odder j 

t 

i 

i 

Cost 

i 

Value 

Net 

profit 



lbs. 

lbs. 

1 

Rs. 

Rs. 

Rs. 


| i 

n' 

1 

0. 1 




Juar . 

deep 

824 

2,585 

171 

47*10 

309 

Juar . 

shallow 

806 

2,418 

1514 

45-4 

20-0 

Cotton 

deep 

341 

.. 

11-8 

45 * 8 

340 

Cotton 

shallow 

372 

•. 

10*9 

51*2 

40-8 


i 

No. 2 




Juar . 

deep . i 

878 

1,752 

Average of 2 years in dupli- 

Juar . 

shallow . , 

835 

1,031 

cote 


Cotton 

deep 

358 





Cotton 

shallow 

340 
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The email difference in cost between deep and shallow work per acre given in 
the first experiment is exceptional. The corresponding figures are not recorded 
in experiment No. 2 though in the text of the report it is stated as being Rs. 16 
per acre more, which is consistent with oosts at Nagpur on heavy soil of this type, 
when such work has been done in the dry season. 

In aa far as these field experiments go, apart from the Poona experiment on a 
rather lighter and drier soil of more than average fertility, it can be said that 
there is no clear evidence in favour of annual deep working of the soil as accom¬ 
plished by the inversion plough. 

The only long-term experiment, of a kind, is that recorded at the Surat Farm 
where three fields have been under the following fanning systems from 1913-14 
to 193041:— 

Field (A) a good cultivator who ploughs with the country plough after the 
arrival of the rains and applies 18 loads of farmyard manure to his 
cotton once in 0 years and uses the rotation—cotton, juar , cotton, 
juar, cotton, and tur with sosamum. 

Field (B) an ordinary cultivator who only uses the blade harrow and applies 
nme loads every sixth year, growing cotton and juar in rotation with 
no pulse crop in the sixth year. 

Field (C) a cultivator who ploughs deep and inverts once in six years after juar, 
and applies 18 loads of manure with the rotation as in A. 


Period I 
(1914-16 to 
1921-22) 


Til Tur Til Tur 

C a | II | 0 A C 4 C 

lbs. lbs. lb*. | lbs. lbs. lbs. lbs. lbs. 
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The average profit per acre per annum was:— 


1 

A 

B 

C 


Rs. a. P. 

Rs. A* P» 

Rs. A. P. 

In period 1. 

22 2 3 

22 8 0 

24 3 5 

In period 2. 

14 6 3 

18 15 0 

26 2 6 


It will be noticed that A and C differ only in the fact that C inverts his land 
onoe in six yean; otherwise the cultivation, rotation and manuring are afike. Com* 
paring A and B, A uses more manure, he introduces a third mixed crop bringing 
a deep-rooted legume into the rotation, and he uses a country plough as opposed 
to a blade haxrpw, 


F 
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On the evidence we oan fairly safely conclude that, if black soil is clean, 
increased manure, an alteration in oropping, and the use of the country plough do 
not effect anything equivalent to the extra cost involved. It would appear, however, 
that C who periodically introduces complete inversion to about 7 in. or 8 in. gets an 
increase with, apparently, a slightly improved return. This is not, however, very 
marked in the first period when the plantings were equally spaced; such as there 
is, is probably the outcome of the interaction of inversion and effective manuring. 
In the second period A and B continued with the original spacing while G, though 
maintaining the difference in ploughing adopted a much wider spacing between the 
crop. This has rather upset the experiment as a direct evidence of the influence 
of simple pre-sowing tillage differences on the outturn. The Bombay Depart¬ 
ment of Agriculture are inolined to attribute the marked increase by C in the 
later period solely to better inter-tillage and wider spacing and to conclude that 
inversion of even a periodic character is not essential on clean black cotton soil. 
This is possibly correot, though the writer, on his own experience on heavy soils, 
is inclined to give some of the credit of the total increase to the periodic increased 
depth and inversion faotor. 

Tillage nr the Madras Presidency 

Some interesting data are also available in the Madras Presidency. Here, 
as in Bombay, the field crops under such work have been cotton and millets. 
The experiments include all three types of primary soil handling. The results 
obtained, possibly as the outoome of difference in soil or olimatio conditions 
at the several experimental stations, are somewhat contradictory. Tho older 
experiments were possibly not continued long enough. Those at present in opera¬ 
tion have been for the most part well replicated and it is to be hoped that they 
will be kept going for a number of years, as the important thing is not to estab¬ 
lish the fact that deeper work, or inversion as the case may be, results in a 
better immediate return but to establish what the outoome would be if such 
operations became the year-in and year-out practice under the farming conditions 
of the ordinary oultivator. 

At Guntur, an experiment conducted for five years in which the oountry, 
Monsoon, Victory, and Babul ploughs provided the initial cultivation, roughly 
working to depths of 5,6, 7 and 8 in. respectively, the last three inverting the 
Boil, gave averages in seed cotton of 499,498, 520, and 496 lbs. per acre. The year 
to year results are closely alike, with, as in Bombay results, a more definite advan¬ 
tage in a year of light monsoon. The grain yields of millet average 534,566, 584, 
qnd 576 lbs. per acre, during this period. There is thus no advantage on yield 
from deeper preparatory working for cotton and such gain as appears in millets 
is well within the margin of error. 

At Koilpatti, one experiment replioated five times compares the Monsoon 
plough and the blade harrow or Guntaka (the bakkar of the Central Provinces and 
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Bombay). The average yield of seed cotton per plot of these two implements 
arc 44*2, and 44*4 lbs., i.e., as 100 • 100*5# When used in prior cultivation for 
fodder millets, the returns are as 88:100, the blade harrow and its shallower 
work being the better. In another experiment now in progress, in which cottod 
and millets are in rotation, the Gunt&ka and Monsoon plough provide the initial 
cultivation. The average yield of cotton per acre with the shallow working 
Guntaka is 520 lbs., while with the Monsoon plough it is 483 lbs. 

Against these results, we have to set, however, the evidence of two experiments 
on heavy black cotton soils—one at Koilpatti in earlier years replicated three 
times, and another which has been in progress for the past seven years at Hagari. 
In both these the inversion practised is of a definitely deep character, viz., 9—10 in. 

In the former we have the following results:— 

Comparative 

average 

returns 

Cottow 

1. Ploughed deep annually . 

2. Ploughed deep every 4th year .120 

3. (kmntry plough each year .100 


In the latter the comparative average returns were as follows:— 


Character of inversion 

Cotton 

Jim 

Grain 

| 

ir 

Straw 

1. Guntaka (shallow-paring) 

100 

100 

100 

2. Inversion ploughed deep once in 5 years . 

106*5 

126 

112 

3. Inversion ploughed deop once in 4 years . 

109*6 

118 

i 

106 

4. Inversion ploughed deep once in 3 years . 

105*8 

106 

99 

6. Inversion ploughed deep once in 2 years . 

111*9 

123 , 

108 

6. Inversion ploughed deep annually . 

110*4 

119 | 

i 

105 


There is no evidence as to the length of time the first experiment was oonti- 
nued, and though it was replicated while in progress, a short period of operation 
would not have provided fully reliable data. The additional yields achiev ed in 

9% 
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the second experiment are in all probability within the margin of probable error 
and are not conclusive evidenoe of the advantage of such deeper work, The 
amount of difference in cotton is but small while, like results secured in 
Bombay, they are slightly better in juar* When cost is taken into consider¬ 
ation, there is economic loss in every treatment in which deep inversion 
plays a part, except in the case of treatment No. 2 where on the two crops 
there is a few annas in favour of ploughing once in five years over continual 
use of the blade harrow. The experiment would have to go on for 20 years 
at least to get fully reliable data. In both these experiments, however, there 
is definitely no financial gain from frequent resort to deep working. 

The above results in Madras are, on the whole, closely comparable with those 
obtained in the Central Provinces and Bombay, indicating little or no advance in 
yield, even at times the reverse, and no economic gain by the use of implements of 
type No. 1 over those of types Nos. 2 and 3 in the ordinary routine cultivation of 
the commoner Icharif staples grown under natural rainfall. 

Drainage as a factor influencing results 

In working heavy soils for cotton and juar under monsoon conditions, 
the importance of creating, by cultivation, an improvement in drainage was 
indicated in the Central Provinces experiments in which the increased yield 
secured in at least one experiment from annual inversion, was attributed to the 
way the levels were left by annually ploughing round a oentral ridge. An expe¬ 
riment in Gujarat on rather different lines but with the provision of drainage as its 
chief feature reflects like results. In this case the soil, after adequate cultivation, 
waB ridged up to provide ridges 14 in. high, 18 in. wide and 5 ft. apart from centre 
to centre. The furrows were wide enough apart to permit of deep intercultural 
operations using a plough in the bottom of the open furrows. 


I 

Averago 

yield 

of 

seed 

cotton 

Per cent 
in¬ 
crease 


lbs. 


Flat cultivation with usual in¬ 
ter-tillage 

503 

• 

Ridged with shallow inter-til- 

670 

16 

Ridged witti deop intw-tallage 

017 

23 
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Factors which react against success in deeper inversion work in monsoon-sown crops 

Deeper cultivation, especially as this for the most part implies inversion, is 
a matter calling for a certain amount of thought and consideration on dean lands. 
It is oertainly not a practice which can be freely advocated as certain to increase 
yields in the ordinarily staple kharij crops of India let alone economic returns. 
The evidence furnished by the Bombay and Madras experiments in general 
closely tallies with that available in the Central Provinces on like soils. The 
reasons against its regular use in the preparation for a crop like ootton are: 

(a) expense, 

(b) delay in sowing—a matter of very pronounced importance in its effect 

on yields of crops, like cotton, which are sown on the arrival of the 
monsoon, with the expectation of heavy or continuous rain once it 
has settled in, 

(e) the chances of seouring either an uneven seed bed, or one which holds 
too much moisture round the young plant. 

It would, however, appear to bo a safer practice if done immediately after the 
removal of the lost crop, thus giving weathering and cross cultivation more 
opportunity to break down tho clods and create a bed in advance of the heavier 
rains. A disc plough, if available, is a good means of securing a suitable seed bed, 
while any early cross cultivation, whether by the use of Indian ploughs or a ‘ culti¬ 
vator ’ should work well down towards the base of the plough slioe. In wetter 
tracts, if annual inversion is attempted, a system of ploughing which tends to 
create the ridge and open furrow contour of the old English clay lands, or a subse¬ 
quent lay out, on heavy soils, of the type adopted, in the Gujarat experiment, will 
oertainly help in making ploughing more advantageous than would appear to be 
the case from experimental work in which the details necessary to bring out the 
full effect have not always been in evidence. Where soils are a little lighter, though 
still loams, and where the rainfall is less, there is probably more chance of getting 
effective results than where the reverse is the case. 

Generally, i.e., in cultivators’ conditions, it would appear that in the prepara¬ 
tion for the rain-sown field crops, shallow cultivation up to 4— in. with a periodic 
resort to deeper work is usually the safer proposition. The experiments at Dhulia 
(Bombay) indicate the advantage on the rotation as a whole, if not on the crop for 
which inversion was done, while the long-period comparison of systems of fanning 
at Surat appear to show that such periodic inversion reacts, even if not very 
markedly, when the field is given a substantial periodic addition of heavy manure. 
The writer, after a number of years of experiment and observation in fields growing 
kharif orops annually, adhering to the practice outlined above, decided on a rotation 
in whioh deeper inversion was included once in five years, partly as a means of 
improving rotational returns and partly as insuring against the establishment of 
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pe rennial weeds like bans, kunda and dub. Apart from the value of deeper periodic 
inversion of this kind, there is no real evidenoe in support of any belief that deeper 
cultivation or steady inversion is essential in the securing of the best eoonomie 
returns on field crops like cotton, juar, bajra, fur, and the like. Good oountry prac¬ 
tice, whether secured by the blade harrow or the oountry plough according to loca¬ 
tion, and which stirs from 3} to 4} in. of soil, is in general sufficient, if accompa¬ 
nied at fairly long intervals by deeper work. For this purpose, a modem, iron, 
inversion plough of sufficient weight to balance the soil resistance to its forward 
progress under given conditions of soil and dryness, affords a useful and economio 
unit, provided that it handles at least 8 acres per annum. The most important 
factors in attaining better yields on lands clear of perennial weeds are light additions 
of farmyard manure, at the rate of 2}—5 tons, applied if possible every third year, 
and a sufficient spacing between the lines to allow of ready inter-cultivation by 
bullock-drawn hoes. 


Inversion ploughing almost an essential in dealing with established perennial weeds 

It is only when the worse types of common perennials as leans grass ( Saccharum 
spontaneum), kunda (.Ischoemum pilosum) and dub (Cynodon Dactylon) are estab¬ 
lished on black cotton or heavy soils that the question of dry-season deep soil 
inversion becomes imperative. Certainly, in as far as their removal becomes the 
main feature governing cultivation practice, no class of ploughing except that of 
inversion to depths varying with the position of the rhizomes or main roots, as 
the oase may be, and the exposure of the upturned clods to the desiccating action 
of the sun is really effective. This is particularly the oase with the first two and, . 
in certain distributions in the soil, with the third, though at times dub on lighter 
soils, like another common perennial pest nagarmotha (Cyprus scariosus) can be got 
under, weather permitting, by frequent and persistent work with the blade 
harrow—a process of starving the underground portions by cutting off the surface 
portions as soon as they appear. 

Inversion and deeper working as economic practice for garden crops 

Whatever doubts may exist regarding the advantages of inversion and 
deeper work ae a regular practice in the pi imary preparation of the soil for ordin ary 
rain-sown crops, or at times for those sown after the rains, there does not appear 
to be any doubt as to their efficiency in adding to yields, and certainly to net profits, 
when it beoomes a matter of primary cultivation for crops of higher monetary 
value such as sugarcane, potato, tobacco, and what are termed “ garden crops ” 
all of which, it may be noted, are much more heavily manured than the more 
ordinary staples, and are almost invariably irrigated as necessity demands. 

An experi men t with potatoes in the Bombay Presidency in which the wily 
difference lay in inversion to a fair depth as against the preparation of the soil by 
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the country plough only, shows a clear gain in yield from 16 per cent to Id per 
cent ofsound potatoes, and a net increase in profit from Rs. 61 to Rs.68peracre 
according to market prices. Like satisfactory results are also on record on experi¬ 
mental farms all over India in the case of tobacco, sugarcane, turmeric, ginger, 
and crops of a semi-garden type, as the outcome of deeper soil working by the 
reduction seoured in the cost of preparatory work, especially when considerable 
areas have to be got ready, and by the better working in of heavy manures like green 
manure, which, at any rate in the United Provinces, is becoming a fairly common 
practice in the preparation for the planting of sugarcane. 


In wor king soil to a specified depth consistent with the best interests of any 
particular orop under like conditions of soil, there is no doubt that an iron inversion 
plough is distinctly oheaper. The work is more uniform and the speed is greater, 
hence the cost per acre measured in man and bullock power days is lower. 
Actually, the final effeot as measured by the finished seed bed need not be remark¬ 
ably different; but the achievement of this similarity in the depth and quality of 
the prepared bed will have called for a good deal more tillage if secured by the 
oountry plough only. The faot that this is the case naturally tends, except among 
the highest standard of cultivators, to a lesser depth, when the country plough 
only is used, and hence not infrequently a seed bed is shallower than is desirable 
even if not defective in other characters. 


It is oloarly indicated in the Central Provinces experiments on wheat that 
increased depth, and still more so, increased depth with inversion, reacts with much 
greater effeot when the fertility of the soil is being maintained or raised by other 
factors. It is reasonable to presume that the same holds good for “ garden crops ", 
even when that term is extended to intensively-farmed field crops. In other 
words, deep working and inversion are able to exert their maximum influence on 
yield only when associated with heavy manuring and high fertility. Inversion and 
deeper working lead, as in the oase of wheat, to a better utilization of plant food. 
Successful deeper work with inversion ploughs oan only be secured and maintained 
when adequate attention is being given to manuring, or if the fertility of the field 
is reasonably high. The experiments at Cawnpore gave a very definite vote in 
favour of inversion. In this oase the faotor of depth was eliminated by irrigation, 
but relatively to other areas in India the Gangetio alluvium is more fertile. Fur¬ 
ther, the fertility of the farm had been added to by past treatments and maintained 
by the regular inclusion of gram in the rotation. The results favoured inversion 
as they did in the Central Provinces on a like crop on fertile land, and as they do 
anywhere on garden orops, provided adequate manuring is given. Soil inversion 
and fertility go hand in hand ; without the latter the former is likely to be ineffeo- 
tive and without the former the fullest returns from the latter are unlikely. 
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General summary 

Summarising the experience gained in India:— 

1. When it is a matter of tackling established perennial weeds which can only 
bedealt with in thedry season,and byworkto adepthof at least6in. tolOln., 
ploughs of type No. I of sufficient weight to balance the resistance of the soil 
and with sufficient suction are both more effective and oheaper to operate. 

Implements of type No. Ill can not penetrate and are unsuited for actual 
eradication though, under suitable conditions, their frequent use may reduce weeds 
(like nagarmotha [Cyprus seariosue) and dub grass [Cynodon Daetylon)\ by a pro¬ 
cess of starvation. Such weeds oan be checked by implements ooTo. II type 
but eradication in any heavily infested field is far from satisfactory and the high 
oost and labour entailed react against their usefulness. 

2. In the preparation of land for “ garden orops ”, which, in general require 
deeper and fuller cultivation, the paring type of primary cultivation is not 
sufficient. Either type No. I or No. II has to be resorted to. The first 
is oheaper to operate, given a sufficiency of land for its utilisation and, 
as depth is easier to attain with it, is more efficient than the seoond. 
Adequate manuring however is required. For this reason, and also because 
it is necessary to provide a sufficient area if an inverting plough is to be an 
economic proposition, an implement of this type is more likely to give its 
best returns in the hands of a well-to-do farmer. In the main, at least in 
the Gangetio alluvial soils, a similar position in depth and quality of tilth 
oan be secured by the Indian plough but with greater labour. There appears, 
however, to be some direct advantage from inversion on the irrigated soils 
which makes this practice not merely a cheaper way of securing a specified 
soil condition, but also a means of increasing yields under manured conditions to a 
greater degree than is perhaps the case in the south, west and oentre of the 
country. 

3. With regard to primary cultivation for the ordinary kharif and monsoon- 
sown staple orops, which depend on rain for their moisture, provided that peren¬ 
nial weeds have not to be reokoned with, there is no evidence to show that regular 
inversion or greater depths than those which oan be seoured by good work with 
a paring implement, or in other areas by a light oountry plough, add appreciably 
to yield. In most oases, the employment of an inversion plough in the dry season 
for thiB purpose adds considerably to oosts and such practice, even if it does raise 
the yield, iB rarely economic on clean land. At the most, on the class of soils 
usually carrying orops like cotton, deep cultivation should only be periodio at 
intervals of four to six years. The heavier the soil and the wetter the area, the 
less likely is it that deeper work than that found in common praotioe, viz., 3J 
in. to 4| in, will |h elective. In general suoh periodic deep ploughing should 
he dune as soOd aftef the , removal of the last crop as possible, and unless the 
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following crop can be sown after a substantial fall of rain has taken plaeei 
it is advisable to use some toothed implement across the line of ploughing 
before the blade harrow is employed to complete the seed-bed preparation* 

The only condition in which deeper work at more frequent intervals may be 
desirable is on definitely sloping fields of the lighter grades of black cotton soil, 
in areas where tho total rainfall is not high—under 30 in.—but where the precipi¬ 
tation of rain in individual falls is heavy. Such ploughing should be at right 
angles to the slope. Cultivation of this kind reduced erosion more effectively 
than do cither of the other forms. 

In conditions such as obtain in the canal areas of the Gangetic alluvium and 
possibly the Punjab where cotton and other kharif crops are sown well in advance 
of the monsoon under irrigation, the position is probably similar to that detailed 
earlier for wheat in the Unite d Provinces, and inversion to 4—5 in. depth is likely to 
be effective and economic provided fertility is maintained. 

4. In as far as cold weather and post-monsoon-sown crops are concerned, all 
three types of tillage are applicable. Unless, however, the fertility is good and is 
adequately maintained either by additions of farmyard manure or frequent 
inclusion of leguminous crops in the rotation, deeper work and inversion are not 
likely in the long run to be worth while. Where fertility is high, there is soinc 
indication that inversion to a depth of 5 to 6 in., under conditions where the crop 
is largely dependent on monsoon precipitation, is a sound practice. This is most 
marked in zones where the rainfall during the monsoon is under 30 in. 

Where the general fertility level is low and the cultivator is unable to raise 
it, deep work and inversion have only a temporary effect in increasing yields which 
are unlikely to be maintained, while the net profit secured is on the average too 
low to be attractive. Under barctni conditions and those obtaining in the Central 
Provinces, depth increases, such as are socurable over paring by either the inver¬ 
sion or tho soil-stirrmg plough, appear on the whole more important than actual 
inversion, while under irrigated conditions as in the Gangetic alluvium, inversion 
appears more important than depth, causing light iron inversion ploughs to be of 
more definite value. 

The influence of “ duty ” on the possibility of the effective introduction of inversion 

ploughs 

In connection with any propaganda directed towards the introduction of an 
inversion iron plough into the Indian practice and the partial displacement, there¬ 
by, of the local country plough or paring plough hitherto utilised for primary work, 
it must be borne in mind that in a great many eases in this country, it is not 
merely a matter of whether the yield per acre is increased, or even a matter of 
increased net profit per acre on the experimental plot by the use of a plough of 
this type* There is also the question whether or not the individual farmer can got 

# 
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eftough use out of A specialised implement of this kind to pay for its depredation,' 
interest and maintenance costs. Tn a very large number of cases the individual 
holdings are small. The farmer’s country implements have an effective duty as, 
being usod for almost every operation in which he engages, the acreage covered 
per annum is reasonable, even though the farm itself is small. This cannot always 
be claimed in the case of an mversion plough which is not likely to be used more 
f h an once OT) a t most twice over any individual acre. Thus to make it a safe 
investment, four conditions are wanted :— 

(а) A certainty of increased yields. 

(б) A definite saving of time or labour as compared with tho local imple¬ 

ment in effecting the same standard of perfection—a factor of 
rather less importance on a small holding where the cultivator has 
usually plenty of time for his farm work and little scope for other 
employment. 

(c) A sufficiency of area relative to the cost of implement. 

(d) As low a oapital cost as is consistent with efficiency and a fair rate of 
depreciation. 

Except on the larger farms where labour may cost money and time is import¬ 
ant, one must be fully satisfied that the introduced implement is going to add 
appreciably to the yield and financial return }>er acre of the crop on which it will 
be utilised. The amount which it must add if it is to be worth pressing as a 
permanent addition to the farmer’s capital goods is governed by its cost and the 
area over which it will be worked in the course of the year. 

Take, for example, the simple case of a farm under equal areas of wheat and 
gram in rotation and assume that wheat is worth Rs. 2-12-0 per maund to the 
grower and gram Rs. 2-4-0. Under fertile soil conditions in tho Gangetic valley, 
with this rotation, given irrigation, we may expect under ordinary 4—6 in. tillage 
with the country plough 1000 lbs. of wheat and 800 lbs. gram per acre. Accepting 
the increases at Cawnpore of 30 per cent for wheat and 9 per cent for gram by 
the use of a heavier Punjab plough working 6—7 in. deep, and 23 per cent and 5 per 
cent by using a Meston at a depth of 4—6 in., we have in the former a gam of 300 
lbs. wheat worth Rs. 10-5-0 and 72 lbs. gram worth Rs. 2, a total of Rs. 12-6-0 on 
two acres. The plough will cost about Rs. 20 and depreciation, interest and repair 
charges can be placed at Rs, 6 per annum. 

the latter case the increase in yields will be 230 lbs. and 40 lbs., and the 
gross value on two acres Rs. 9. The plough in this case costs Rs. 6, equivalent to 
an annual cost of Rs. 2. 

On a ten-acre holding the first plough would be expected to give a gross 
increase worth Rs. 61*9-0 less Rs. 6, i e., Rs. 55-9-0, and the second Rs. 45 leas Rs. 2 
♦\e. t Re. 43. 
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The bigger plough is the better investment, assuming that the owner has a 
good pair of bullocks. On a two-acre holding cropped like the above, the first 
plough would give Rs. 12-5-0 less Rs. 6, i.e., Rs. 0-5-0 increased revenue ; while the 
smaller one by giving Rs. 9 less Rs. 2, i.e., Rs. 7 would be the better implement. 
As the yield is definitely increased, either plough pays even on a relatively small 
holding. 

Turning to the Central Provinces, when farming dry land of a stiff character 
but in a fair state of fertility, the standard yield may be placed at 600 lbs. for 
wheat and 500 lbs. for gram. Using a heavy plough to reach 6—7 in., in this case 
costing Rs. 40, the average increase may be put at 25 per cent, and 15 per cent, 
i.e., 150 lbs. and 75 lbs. respectively, giving a gross increased return of Rs. 7-4-0 
per acre. With a lighter plough of the inversion type costing about Rs. 20 on like 
land, we might get 20 per cent and 12 per cent increases, i e., on the above 
standard an increase of 120 lbs and CO lbs. on the two crops, worth together 
Rs. 5-12-0. The depreciation and other (barges on these ploughs may be put at 
Rs. 10 and Rs. 6, respectively. 

On a ten-acre block, the first plough would give the owner a net increase of 
Rs. 26-4-0 and the second Rs. 22-12-0 , while, if applied on a two-acre holding, the 
first plough would result in an annual loss of Rs. 2-12-0 and the latter would, prac* 
tically speaking, leave the owner where he was when in possession of a blade 
harrow. The lighter plough might be advised on any area of three acres and over 
and, with allowances for failure, a minimum of four acres would be desirable in 
plough No. I. 

Where, under like conditions of cropping, the soil fertility is low, the standards 
would bo about 500 and 450 lbs., and the probable increase in the neighbourhood 
of 12 per cent and 10 per cent, viz., 60 lbs. and 4 5 lbs. making the probable addi¬ 
tion to the return on two acres about Rs. 3-4-0. A ten-acre holding would give a 
not gain of Rs. 6 when using the bigger plough and Rs. 10 on the lighter one. It 
would, in this case, require at least a six-acre holding to enable the first plough to 
cover its cost and a minimum of four acres for the latter. 

In dealing with crops like potato, in which a 16—20 per cent in¬ 
crease is achieved by substitution of a modern inversion plough, with a net gain 
per aero of Rs. 46 —50, the cost of the plough and the area factor play mueh 
smaller parts. 

From the above it is obvious that, apart from increase arising from the jnter- 
play of fertility and inversion, the greater returns to be scoured under gabion crops 
and staples on fertile soil render the wider utilisation of such implements more 
feasible in those conditions than is the case with crops of low monetary value, 
car when the land is of poor quality whether from lack of plant food or insufficiency 
of water. 

o 3 
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Conclusions 

So far as the soils of Madras, Bombay and Central Provinces are concerned, 
and with these we may include the soils of considerable portions of Bundelkhand 
and Central India, there appears to be no marked assurance that the inversion 
ploughs have any particular advantage either in their effect on yield or, even more 
definitely so, on profits over a good type of paring plough or over the country 
plough, except in the matter of eradicating perennial weeds, or in the preparation 
of the soil for “ garden crops ”, in particular sugarcane, tubers and root crops. 
Where the soil is light, deep work is rarely advisable anywhere Where the soil 
is on the heavy side, in general unirrigated, and where Jcharif staples are concerned, 
increased depth and inversion show but little advantage in crop yield, cost 
considerably more, and being done under dry-season conditions, demand heavier 
and more costly ploughs than the average small farmer can employ to full 
advantage. For these soils, so far as such crops are concerned, periodic inversion 
coupled with increased depth is the best which can be suggested. Better yields 
and a better return on capital investment arc more likely to be secured by substi¬ 
tuting for the extra cost of deeper work light dressings of organic manure Pro¬ 
paganda to stimulate the making of compost and its utilisation in light dressings of 
2*-3 tons per acre, possibly coupled when economic conditions permit with light 
dressings of ammonium sulphate, is much more likely to result in increased yield 
and increased profit than propaganda directed to replaoing the present forms 
of tillage by deeper inversion. 

In these same areas, in the main the more northern portions, where rabi crops 
like wheat are grown and arc for the most part unirrigated, there appoars to he 
more evidence in favour of the replacement of the paring plough, where used, by 
something capable of deeper work—either an implement operating on the lines of 
the country plough, or an inversion plough capable of S—6 in. depth when worked 
during the rains. Here the necessity of attention to soil fertility is important if 
either of these forms, and in particular the second, is to give the fullest advantage. 
There appear to be little to support propaganda in favour of inversion as a means 
to an end on the smaller grades of holdings on poor-quality land. 

When we turn to the Gangetac alluvium and probably to the irrigated traots 
of the Punjab, (though for the latter the writer has no direct evidence,Nthe outlook 
is different The advantage of inversion, whether accompanied by greater depth 
or not, holds here as in other parts of India in as far as the more valuable and usually 
manured crops axe concerned. In addition the soil, on the average is of a higher 
grade of fertility than in the Central Provinces and considerable areas of Bombay, 
is easier to provide with water (either by means of canals or low-lift wells), and does 
aoi call for anythia^like so expensive a form of inversion plough. For these 
reasons the ooauaon implement of tillage is of type No. 2 rather than type Iffo. S, 
and inversion pfoeghs have far greater poeaiblities as aids to improved returns. 
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In the conditions prevailing in this tract, inversion is a more important factor 
than depth. For this reason though the heavier types of plough, e. g. f the 
“ Punjab ”, are probably the best where holdings are of a fair size and where the 
general standard of farming is good, lighter types like the “ Meston ” are of very 
definite value in point of increased yield and lower working costs, while their low 
price (Rs. 5-8-0 to Rs. 6-0-0) make them certainly economic additions to any 
holding of three acres and upwards, thus giving them a much wider range of 
application. Tn advocating their wider use, however, the importance of propa¬ 
ganda directed to increasing manure supplies must not be overlooked. In this 
tract, as elsewhere, the best returns from the use of this type of primary tillage 
is undoubtedly linked with the maintenance of a good level of fertility. The 
higher the natural fertility and the better the standard of farming in this respect, 
the safer and the more effective becomes the introduction of the inversion plough 
and its substitution in place of the indigenous tyjx.' 
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Ghee or milk fat is the principal source of vitamin A for the majority of 
Indians. A small amount is obtained fiom carotinoid foods and green (salad) 
vegetables. The germs of the cereals are generally lost from the food in the course 
of preparation from the grain. The supply of ghee is far short of tho demand ; as 
a consequence adulteration is largely practised. The use of hydrogonutod oils 
and fats for adulteration or as ghee substitute is extensive and amounts to millions 
of rupees. 

Methods and data are available for testing tho purity of ghee by analytical 
chemists or chemical examiners. This work is an additional plea to include vita- 
graphic assay for vitmin A in ghee or butter. The value of gliee lies in its growth- 
promoting factor and not the volatile fatty acids or certain glycerides. Well- 
trained chemists and technologists are employed in oil-refineries and hydrogena¬ 
tion factories, so that the articificial product approaches very nearly to the chemical 
and physical properties of the natural products. However, if the vitamin content 
be determined and the ghee valued on its strength, then a real service will be done 
to the consumers. This estimation is now possible for routine or research work in 
a number of ways, chemical or physical, as distinct from biological, so that a vita- 
graphio assay of ghee is easy and simple. Vitamin A can be estimated in the 
following ways.— 

(1) Biological value, resumption of growth in rats deprived of vitamin A 
reserve by deficient feeding. (2) Blue value, action of antimony trichloride on the 
fiat or oil, and the Lovibond tintometric value. (3) Blue value, action of anti¬ 
mony trichloride on the unsaponififtble matter of the oil, and the Lovibond tinto- 
metaric value. (4) Blue absorption value on the oil at 608 and 578 mji 
(5) Absorption value, at 328 mji on the oil spectrophotometrically. The biolo¬ 
gical methods are tedious and expensive. It takes long time to perform and is not 
statable as a routine test. The variation due to rats, errors of the method, and 
the tfrne required fof aft assay renders it unsuitable as a method for the 
analyni of ghee. (Sherman and Munshell, 1925; Sherman and Bertie, 1928; 
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Coward, 1932 ; Coward d al 1930-31]* The blue test for vitamin A has been eK* 
tensively studied and used in bioehomiea! research and routine work. The test 
depends on many factors, and they must bo strictly observed in the case of ghee 
to got concordant and trustworthy values. [British Pharmacopoeia* 1932} 
Morgan, 1932 ; Hoilbom d al 1931., Bacharaeh and Smith, 1934 ; Evers, 1934]* 
It may he necessary to e wnconfcrate the 4 vitamin for a bettor estimation in ghee 
before performing the tost as also to eliminate substances that inhibit or 
interfere with the colour reaction. Interfering substances can bo distinguished 
as they differ in shade and stability and do not show bands at 608 and 678 mpi 
characteristic of vitamin A. [Brodie el al 1931 ; Coward et ah, 1931 ; Smith 
and Hazley, 1932 ; Corbett et al ., 1933 ; Crews and Cox, 1934]. Carotin and 
zanthophyl that are present in butter and ghee can be estimated and allowed 
for in vitamin A assay. Alternatively, sinco carotin gives rise to vitamin A in 
biological digestion and occurs only to the extent of 10 to 26 per cent of total 
vitamin A in butter fat, it need not be estimated separately. [Moore, 1930 ; 
(Upper, 1930; Cap|>cr eta1. t 1931 ; Lundborg, 1931 ; Baumann and Steenbock, 
1933 1. Ultra-violet absorption at 328 mjj is a quick and useful method, and 
has been applied by a large number of workers. It is more accurate and per¬ 
manent as a photographic* record, free from tintometric and other errors. 
[Morton and Heilborn, 1930 ; Moore, 1932 ; Gillam, 1934 ; Crews and Cox, 
1934]. 

In vitamin A assay, however, sources of error due to chromogenic behaviour 
of the fat, free acids, and oxidation should always be taken into consideration. It 
lias been observed that even under the best of conditions, tho physical and biolo* 
gieal values in the case of cod-liver oil differ more than the experimental error. 
The* best agreement is obtained by tho physical method with biological value by 
measuring absorption at 328 mji and blue value on the unsaponifiable fraction of 
the oil. The blue value* on the oil is a very crude value of the vitamin potency. 

Four samples of ghee wore purchased from the market for the experiment. 
A sample ofbutter was obtained from the Lmperial Institute of Animal Husbandry 
and Dairying and melted into ghee. This represents a sample of ghee obtained 
from a mixed herd of cattlo. Anothor sample of butter was obtained from a 
village and incited into ghee. A samplo of ghee was obtained from the same 
village. This represents ghee prepared from curds. A sample of buffalo ghee 
was obtained from tho Dairy. Coat’s milk was procured in the Institute and 
its butter molted into ghee. Milk from pure breeds of Sindi, Gir, Ayrshire, 
and Kangian cows was obtained and ghee prepared from it. Another sample 
of ghoo was prepared from the milk of a half-bred cow. Marvo was another 
importod ghee substitute that was used for comparison. On the above samples 
the following determinations wero made. 

Saponification value. —This was determined by refluxing about 1*6 gm. of 
each sample with N/2 alcoholic potash for half an hour, and titrating the excess 
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of potash with N/2 HC1. This result is expressed in milligrams of potash 
equivalent to 1 gram of fat. tlnsaponifiable matter.*— about 3 to 5 gms. of the 
sample was saponified with alcoholic potash and the aloohol evaporated off. The 
aqueous solution of soap was treated with petroleum ether (30°—40°C.)i The 
ether extract was weighed as unsaponifiable matter and expressed in percentages 
of the fat taken. Iodine value, —this was determined by tho standard Wiz’s method 
as given by Freyer and Weston. Acid value .—about 2 gnn. of the sample was dis¬ 
solved in hot neutral alcohol and titrated directly with Af/lO NaOH, which gave the 
free acid present. It is expressed in mgms. per gram. Refractive index . —this 
was determined in an Abbe refractometer at 40°C. Specific gravity at 15°C*—this 
was determined in a specific gravity bottle of 25 c.c. capacity with a thermometer 
at 40°C. and the necessary correction was applied to bring the value to 15°C. 
Yellow value. —in the absence of standard carotene, the yellow value was expressed 
in Lovibond tintometric units for 1 cm. thickness of the fat. The fat was 
diluted with three times its volume of light petrol, and the reading multiplied by 
four. Blue value. —this is the Carr and Price reaction on the fat by antimony 
trichloride. Ghee as such is not so rich as cod-livor oil, so that it was found that 
3 c.c. of ghee dissolved in 1 c.c. of chloroform and then 0*2 c.c. of 
this added to 2 c.c. of chloroformic antimony trichloride gave measur¬ 
able blue colour. Absorption valve —this is the extinction co-efficient of fat in 
cyclohexane at 328 mji measured in a Hilgor Quartz spoctrograph with 
Spekker photometer. Pairs of photographs, one through the substance used and 
another through the solvent, wore obtained and when the two approached the 
extinction co-efficient E was obtained: E — nt < 

Discussion 

It will be seen from the table that the values for the pure samples of ghee 
obtainod from different places, and breed of cattle are remarkably near each other. 
Thus the saponification value is between 220 to 230, wlule in the case of bazar 
ghee or hydrogenated sample it is much less, between 187 to 200. Iodine value 
is between 32 to 37 while with adulterated sample it is between 75 to 60. The same 
remark applies to acid value, but in this the hydrogenated product is as good as 
ghee owing to the purification the oil or the fat has to undergo before hydrogena¬ 
tion. The refractive Index is very characteristic, the value for pure samples lie 
between 1 -4549 to 1*4540, while for bazar samples it is much higher from 1*4600 
to 1*4640. The unsaponflable matter and specific gravity do not yield any 
useful figure. Tho yellow >aiue which represents the carotin content is rich in 
melted butter but poor in ghee prepared from curds. Goat’s ghee and buffalo 
ghee are pure white fa colour, but give a trace Of yellow in the tintometer. The 
bazar and hydrogenated samples are negative. Carotin has been found to 
yield in the system 60 per cent of vitamin A, and is the pro-vitamin. The 
presence of this colour in butter or ghee is useful. The colour of butter or 
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gW can be influenced with carotinoid feed, but there is a liimt to this increase, 
and depends on the breed of the cow. [Booth, et al 1933]. This colour 
difference, however, may not represent vitamin content variation. Goat's 
butter and ghee has no colour, but is equally rich in vitamin A, and possibly 
preformed vitamin and not carotin may cause this difference which is not a safe 
criterion. Should it be suspected that artificial coloring matter has been 
added then it can be tested for. Carotin gives an absorption at 450 m|i in the 
visible region, and negligible in the ultra*violet. 

The blue Value is absent in bazar ghee and substitutes. When pure ghee was 
mixed with even 10 to 15 per cent of marVo the mixture failed to give any blue colour. 
The blue colour is inhibited by other substances present in fats. If the blue value 
is taken on the unsaponifiable matter of ghee, then there is risk of loss in saponi¬ 
fication and oxidation. Pure ghee from all sources have given a positive reaction, 
the value comes to one unit of blue value for 45 to 63 mg. of ghee, or 16 to 22 units 
per gram. Sherman and Smith find American butter to contain 30 to 50 units 
per gram. Traichler [1932] finds butter to contain 17 to 50 units per gram. 
Banerjee and Datta find ghee to contain 10 units per gram from growth experi¬ 
ments. Grewal (Lahore) finds almost the same value, 10 to 12 units per gram. 
This value is an approximate value. However, the test is positive with pure ghee 
and negative in the case of bazar samples or substitutes. Even ten per cent of 
adulteration completely masks the colour which is a very characteristic and useful 
finding. No doubt blue value is an approximate assay of vitamin potency. 
Evers [1934] finds in the case of cod-liver oil that the true value is average 
165 per cent to maximum 217 per cent, more than the observed blue value 
due to many anomalous chromogenic and physical factors. This means that 
the disturbing factors in the case of ghee should be thoroughly investigated 
as has been done in the case of cod-liver oil. This anomaly is mostly in the 
direction of lowering the value, when examined critically by different methods. 
This value though rough and quick is very good in this respect, that by this 
method the error is always on the side of lowering the value than enhancing it. 
This assay then represents the minimum vitamin A content. 

The blue value on the unsaponifiable matter of ghee as determined by Smith 
and Hazley’s method give a figuro which is 19 per cent to 26 per cent more than 
the value without saponification. Here it is necessary to mention that vitamin A 
is very susceptilc to oxidation when purified especially at high temperature. It 
was found that buffalo and Sindi cow ghee which gave 19 * 1 and 20 * 6 B.U. gave 
by the Smith and Hazley’s method 22*5 and 26 B. tJ. Therefore it is a matter of 
choioe whether the blue value should be detei mined on the unsaponifiable matter 
or a correction should be applied by determining the same on the ghee as such 
a9 suggested by Smith [1933] in the case of cod-liver oil. 

II 
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After a number of trials it was found that in the case ofHaldial (B. C. P. W.) 
aO’21 percent solution in alcohol or 2 • 1 mg. per c.c. or solvent is the proper dilu¬ 
tion to get a good band or inflexion for U. V. absorption spectra. Calculated 
from blue value in the case of Haldiol it works out that 0*3 mg. of absolute 
Vitamin A should be present in solvent per c.o. for spectral observation. In the 
ease of ghee the B. V. is only 2S units so that at least 5 gm. of ghee should be used 
for absorption spectra work. Hence 5 to 10 gms. of ghee should be saponified in an 
atmosphere of nitrogen and then the unaaponiflahle matter dissolved in the 
solvent for absorption spectra. The Hilgers have put in a oheap vitagraph 
(Price £26) for vitamin A assay. This method is not very simple nor can be 
easily performed without a proper equipment; still the importance of vitamin 
A in diet requires that it should not bo overlooked. Very recently De [1936] 
has done some estimations in Coonoor and justified the plea. 
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If it is suspected that cod-liver oil, or halibut liver oil has been added to ghee 
substitutes to make up for the growth promoting factor, then it can be deteoted 
from the chemical and physical constants. The odour of ghee is another property 
that is very characteristic. Pure gheo can always be distinguished from adulterat¬ 
ed samples. On heating the sample and boiling for some time malodourous adul¬ 
terants can be found out without fail. 

Goat’s ghee is remarkable in that it oontains the lowest acid value, iodine 
value, and refractive index and the highest saponification value. It contains the 
lowest carotin value but the highest blue value. This ghee then is the best of all 
the ghees tested so far. 


Summary 

Vitamin A in ghee can be estimated in a number of ways and should be used 
in all assays of ghee which is the principal source of vitamin A for Indians. 
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WORLD WHEAT SUPPLIES AND REQUIREMENTS 

BY 

G. CAPONE 

[Reprinted from the International Review of Agriculture , Monthly Crop Report and 
Agricultural Statistics , Rome, Year XXVI, No. 3, March, 1935.] 

Last October, in an attempt to compare world wheat supplies and require¬ 
ments, it was estimated that the 1934 world wheat harvest was insufficient to 
meet probable consumption requirements in the present year, and that, conse¬ 
quently, stocks would have to be drawn upon to fill the gap It was estimated 
from tho information and data then available that the exportable stocks of wheat 
in existence on 1st August 1934 would be reduced during the present year by 256 
million bushels 

It is intended in tho present article to study the statistical situation of the 
world wheat market in the light of the data and information which have come to 
hand subsequently. 


I.—World wheat production 

Since October several countries havo rovised their estimates of production, 
while most of those which had not issued their estimates, and for which tentative 
figures were calculated, have now communicated their harvest results to the Ins¬ 
titute. 

If tho crops of the U. S. S. R., China, Turkey and those of some minor pro¬ 
ducing countries, whioh issue their production statistics irregularly or belatedly, 
are excluded, the estimates now to hand cover nearly 99 per cent of the world 
outturn. The approximation of these estimates to the final results may be 
considered, on the whole, to be fairly close. In tho last three years margins of 
from 1 to 3 per cent have been observed between the preliminary estimates of 
March and the final figures of world production. It should bo added, however, 
that in these throe years the preliminary statistics have shown under-estimates. 

The changes made by tho new evaluations in the estimates published in 
October and the corrections in the preliminary figures are numerous and, in several 
cases, substantial. 
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In the group of European importing countries an increase of 38 million 
bushels is to be observed. All the countries in this group, with the exception of 
Sweden, have made upward revisions in their estimates sinoe October. The 
most important increases are those of France (about 24 million bushels), Germany 
(6 million), and the United Kingdom (3 millions). 

In the group of European exporting countries, increases in the Romanian 
(3 million bushels) and Lithuanian (about 1 million) estimates must be set against 
reductions in the evaluations of Bulgaria (4 million) and Yugoslavia (5 million). 
The total of this group thus shows a decrease of 5 million bushels. 

Total European production is thus 33 million bushels greater than the total 
arrived at in October. In the case of several countries only first estimates of the 
harvest are available and the present total may thus undergo further modifica¬ 
tion, but the possible difference will probably be less than that of 40 million 
bushels, which occurred last year between the March estimate and the final result. 
An upward revision of at most 15 to 20 million bushels of the total now arrived 
at seems to be the most warrantable expectation. 

In North America, the latest estimates made by Canada and the United 
States practically confirm the provisional estimates of October but involve slight 
reductions which for the two countries taken together, amount to a total 
of 3 million bushels. 

World wheat production (1) 


(Million bushels) 



Europe 








Years 

Import¬ 

ing 

coun¬ 

tries 

Export¬ 

ing 

conn- 

tries 

Total 

North 

America 

South 

America 

Asia 

(1) 

Africa 

Oceania 

Total 

u . s .» 

B. R. 

Average 1928-27 • 

920 

328 

1,248 

1,210 

275 

402 

108 

143 

8,881 

676 

1928 . 

977 

483 


1,491 

899 

842 

110 

108 

3,925 

807 

1929 


378 

1,449 

1,180 

221 

884 

130 

184 

8,408 

004 

1980 

915 

445 

1,800 


278 

459 

115 

221 


989 

1981 

974 

402 

1,485 

1,270 

204 

407 

181 

197 


753 

1982 

1,212 


1,492 

1,197 

280 

898 


224 

3,782 

744 

1988 . 

1,292 

455 

1,747 

828 

847 


1«1 

185 

8,643 


19 * 4 — 











October forecast 


827 

1,477 

780 

294 

420 

180 

147 

8,200 

... 

Unrok estimate . 

1,188 

822 

1,610 

783 

805 

420 

1*0 

142 

8,816 

- 


<*> Niplnchidlng Chin*, Iran (Persia), Turkey and Iraq. 

The prriimiwy figures available at present for South America exoeed the 
conjectural estimates made in October by only 11 million bushels. It appears. 
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however, that the first official estimate of the Argentine crop did not make suffi¬ 
cient allowance for the damage resulting from the bad weather experienced in 
some areas during the final stage of ripening. Estimates made in commercial 
quarters are from 20 to 30 million bushels smaller. 

The estimate made in Australia in October has been slightly reduced by 2 
million bushels. Tho small output of New Zealand is also smaller than that anti¬ 
cipated. In all the reduction in tho estimates of these two countries from the 
October figure is about ft million bushels. 

It should be remembered, however, that the present estimates of the crops 
in the southern hemisphere are of a preliminary character and that, in the case 
of several South American countries, owing to the absence of official estimates, 
approximate calculations had to be made. The final results, consequently, may 
involve changes in the totals now issued. 

The figures for Asia remain the same while the total of the African crop 
has been increased by the substantial amount of 14 million bushels as a result 
of the good crop obtained in the Union of South Africa and, more particularly, 
of the increase made in the estimate of French Morocco. 

To sum up, the latest estimates confirm that the 1934 world wheat crop, 
excluding that of the U. S. S. R., China, Turkey and Iran (Persia), is the smallest 
recorded since 1924. 

It appears to be 327 million bushels, or 9 per cent smaller than that of 1933 
and 400 million, or 11 per cent, below the average of the five years 1928 to 1932. 
The total has been particularly affected by the poor results obtained in all the 
great exporting countries. The North American crops were the smallest harvested 
for a long series of years and were oven below the pre-war averages. The harvest 
of tho Danube countries was the smallest obtained since 1924 with the exception 
of the disastrous failure of 1932 following rust attacks. That of Australia is the 
smallest obtained in the last five years. That of Argentina, as estimated at 
present, is about avorage or slightly above average. 

Official estimates of the 1934 outturn in the U. 8. S. R. have not yet been 
issued and there are always discrepancies in the various assessments, the mop 
being considered plentiful by the official authorities of the country and poor or 
mediocre in commercial quarters. There are consequently no grounds for modi¬ 
fying the view of the crop put forward last October in the following terms: 
U. S. 8. R. wheat production this year is very irregular from place to place. On 
the whole, it is appreciably smaller than that of 1933, but so fas* from being poor, 
or still less, a failure, it approximates to the average without perhaps quite leash¬ 
ing it. The estimate of Mr. Cairns, the Secretary of the Wheat Advisory Cam* 
mittoe, which indicates a, crop of 775 million bushels against the 1928-32 average 
of 797 millions, seems to confirm this expectation* 
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II.— EXVOBTABLB SWPLTB3 O* WHEAT 

To calculate the quantities exportable from the surplus-producing countries 
the amounts necessary for internal consumption and for normal carry-over, that 
is, the reserves necessary for the gap between one season and the other—hitherto 
taken as equivalent to one month’s normal consumption—have boon subtracted 
from the total supplies existing in each country, but the quantities remaining at 
the end of the season in the exporting countries, especially in those of North 
America, have never, oven in years of heavy external domard, sunk to the low 
level at which they have hitherto been placed. Thus, to bring the statistical 
expression of the situation into closer conformity with reality, we are from this 
year changing the criterion we have so far adopted for the calculation of quan¬ 
tities exportable, substituting for the minimum theoretical carryover equivalent 
to one month’s consumption the minimum carryover actually found in a long 
series of years; owing to this modification the data we now publish for quan¬ 
tities exportable and for exportable stocks remaining in exporting countries at 
the end of the season constitute a series entirely different from that published in 
previous Crop Reports. The situation as regards quantities exportable in the 
various groups of exporters is as follows. 

North America .—In the United States the final crop estimate has involved 
only an insignificant modification of the estimate published last October. As 
regards internal consumption, which wo have estimated at 625 million bushels, 
an increase of about 5 per cent on that of the preceding year, it appears that 
our estimate must undergo a further, though slight, increase : the internal prices 
of wheat have in fact fallen since September; the margin of superiority that 
existed with reference to the prices of maize was thus very much reduced and this 
stimulated the greater utilization of wheat for feed in a year of great scarcity in 
fodder cereals. At the end of last December the Bureau of Agricultural Economics 
of the Department of Agriculture at Washington estimated the internal consump¬ 
tion of wheat for the United States in the current season at 655 million bushels. 
Stanford Univorsity confirmed in January its September estimate of 641 millions 
and Mr. Cairns, Secretary of the Wheat Advisory Committee, recently raised 
his November estimate from 635 to 651 million bushels; between these autho¬ 
rities there are therefore only negligible differences* Adopting for consumption 
the official figure of 665 million bushels and for minimum carryover the lowest 
figure of the last ten years, namely 105 millions in 1926, the quantity necessary 
for internal requirements this season is 760 million bushels. The 1934 crop 
having amounted to 496 million, there remains to be met a deficit of 264 million 
bushels.* Deducting from the total stocks existing at the be ginning of the season, 
-estimated at 310 millions, the deficit of 264 millions, the amount available in the 
United StAtes for expert in 1934-35 is 46 millions against 287 millions in 1933*34 
apd an average of 360 millions in the five preceding years. 
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For Canada the final estimate of the crop, published in January, is almost 
the same as that published in October, there being a practically negligible de¬ 
crease ; the total supplies (276 millions of production and 203 millions of stocks) 
are 479 million bushels. As for internal requirements, we retain without ehange 
the estimate of 110 million bushels adopted in October for internal consumption. 
This amount is practically the same as that in the preceding season and there are 
no reasons to expect any appreciable change, whether in the quantities absorbed 
for human food, or in those for feed and seed ; this estimate coincides, too, almost 
perfectly with the estimates recently published by the Canadian Department of 
Agriculture (106 millions), Stanford University (109 millions) and the Secretary 
of the Wheat Advisory Committee (109 millions). For the carryover at the end 
of tho season we adopt as for the United States the minimum carryover of the 
last ten years, 26 million bushels (1925) and tho total internal requirements of 
Canada are therefore 136 million bushels ; deducting these requirements from the 
total supplies, the amount available for export in the current season is 343 millions 
against 366 millions in 1933-34 and 388 millions on the average of the five years 
ending 1932-33. 

Argentina and Australia .—For Argentina, in default of an official estimate* 
an approximate figure of 240 million bushels had been taken for the produc¬ 
tion, and stocks on 1st August 1934 had been calculated at 96 million bushels; 
the surplus available for export in 1934-35. after deduction of 90 millions for 
internal consumption, was thus 246 million bushels. The first official estimate 
of production gave a figure of 252 million bushels ; the secord estimate 
has not yet been published but it is generally believed that, contrary to what 
occurred last year, there will be a reduction on the volume as previously forecast, 
tho reductions indicated by commercial sources vary from 20 to 30 million 
bushels.* 

As regards stocks in Argentina on Isi August 1934, export figures from 1st 
August to 31st December 1934 (73-4 million bushels) and the amount remaining 
in the country at tho beginning of the new harvest (15*5 millions), show a total 
nearly 7 millions smallor than the amount of the calculated stocks. It is highly 
probable that this difference indicates an overestimation of last year's Argentine 
crop as given in the laRt statistics. 

Taking account of the various elements there is room for a slight decrease 
in the surplus exportable from Argentina in tho current season, from 246 to 
230 million bushels ; Argentina would thus have exportable supplies almost the 
same as those of the past season (236 millions) but a little above the previous 
five-year average (209 millions). 

For Australia the crop is stated to be slightly smaller than that forecast in 
October, which has been lowered from 137 to 135 million bushels. Stocks on 

* While the present Crop Report was in the press, tho Institute rccoived a cable 
from the Argentine Government intimating tl at the second estimate of wheat pro* 
duction was J&38 million bushels. 
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1st August being calculated at 77 million, total supplies for the current 
season are 212 million bushels. Deducting 50 millions for internal 
requirements, the exportable surplus of Australian wheat for 1934-35 
is 102 millions ; this surplus would be practically the same as both that of last 
year and the five-year average. 

India .*—As the October forecast indicated, the volume of the 1934 crop 
corresponded perfectly with the internal requirements of the country and only 
insignificant quantities were put on the world market. The new crop, which 
will be harvested next month, though covering an area slightly smaller than that 
of 1934, may give a higher outturn, weather having been more favourable than 
a year ago. It is, therefore, not impossible that Tndia may reappear on the 
world market during the closing months of the year, but, if world prices remain 
at the present level, Indian competition will be limited to small quantities, parti- 
cularly in view of the rather poor rice harvest. 

V. 8.8. B .—Any forecast of the exportable Soviet wheat supplies in a given 
year is generally pure guesswork, for statistics generally are lacking, internal 
consumption varies greatly and the commercial policy of the Government plays 
an important part in the determination of the volume of exports. 

In October last, in the absence of reliable statistical information on the 1934 
harvest, the opinion was expressed that Soviet exports would only with difficulty 
exoeed 15 million bushels, thus falling far short of the quantity exported in 1933- 
34. The Secretary of the Wheat Advisory Committee made a forecast in August 
of 10 million bushels, while Stanford University in its September estimate gave 
an amount slightly below 16 million bushels. Recent official statistics of Soviet 
exports are unavailable, but the statistics on shipments prepared by Mr. Brooih- 
hall, which are usually smaller than those actually issued by the Soviet Govern¬ 
ment, place total exports at barely 1*7 million bushels for the period 1st August 
—23rd March, which covers nearly two thirds of the year, while in the correspond¬ 
ing period a year ago, the shipments, according to the same authority, reached 
26 million bushels. No exports were recorded after the middle of December. 
The reduced quantity and the early cessation of exports suggest that the total 
contribution of Russia to the world wheat trade will hardly reach 3 million 
bushels during the present year. 

European exporting countries.—A b a result of the reductions in the harvest 
estimates of Bulgaria and Yugoslavia, which exceed the increases in those of 
Romania and Lithuania, the total outturn in 1634 of this group of countries, 
including the Danube countries, Poland and Lithuania, is reduced from 327 to 

• The fourth All-India wheat forecast season 1934-35 estimates the crop juat 
harvested at 34,478,000 acres and 9,823,000 tons as compared to 85,720,000 
acres and 6,882,000 tr»ns at the same time last year and a final estimate for 1933-84 
of 34,062/106 acres |nd'0,358,000 tons. 
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322 million bushels. At the same time, the rye and maize crops, which are used 
to a great extent for human consumption, fulfilled the October anticipation in 
the case of rye and proved to be much more plentiful in the case of maize* Not¬ 
withstanding the poor wheat outturn in 1934, an export surplus of about 20 
million bushels was forecast for this group having regard not only to the large 
stooks on hand at the beginning of the season but also to the financial necessity 
of these countries for the preservation of the balance in their international pay¬ 
ments. Up to the end of January, 11 million bushels of this surplus had been 
exported, most of this quantity consisting of Hungarian or Yugoslav wheat. No 
shipments were made by Romania and Bulgaria, which had prohibited exports 
during the first part of this year. The reasons for the prohibition lost their force 
when a good maize crop become assured and it is probable that shipments of 
Bulgarian and Romanian wheat will be resumed in the spring. The conclusion 
of agreements and conventions for preferential treatment for the placing of Hun¬ 
garian wheat in Italy and Austria, of Romanian wheat in Czechoslovakia and 
Germany, and of Yugoslav wheat in Austria and Germany, is likely to assist 
in the disposal of Danubian wheat in the last months of the season, when exports, 
however, will be influenced by the prospects of the new crop in these countries. 
When account is taken of these various elements, of the trend of Danubian ex¬ 
ports during the first six months of the year, of the possibility of disposing of some 
wheat in the neighbouring countries, and of the good condition of the growing 
crops, it appears probable that the v/hole exportable surplus of 20 million bushels 
will actually be exported during the course of the year, unlike the experience of 
last year when out of an exportable surplus of 56 million bushels only 37 million 
bushels could be disposed of abroad. 

North Africa and other countries.—Of the three exporting countries of North 
Africa, Algoria and Tunisia have modified their estimates of production only to 
a negligible extent while Morocco has lately increased its estimate very consider¬ 
ably, raising it from 31 million lo 39 million bushels ;save m Tunisia, where it 
has been bad, production of barley appears definitely good in Algeria and excellent 
in Morocco. 

In October we calculated the exportable surplus of North African wheat 
at 40 million bushels and the actual exports this season at only 24 million bushels, 
a result of the present difficulties of placing wheat on the metropolitan market. 
These forecasts should in all probability be maintained, despite the increase in 
supplies in Morocco, since the difference between the prices of wheat and barley 
favour's larger internal consumption of wheat and more considerable exports of 
barley. 

For the group of other surplus-producing countries, Turkey, Iran (Persia), 
Iraq, Chile and Uruguay, for which we calculated an export surplus of 6 million 
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bushels, it would appear necessary to reduce the total, the majority of these coun¬ 
tries having had crops smaller than was forecast in October, and especially the 
two of South America. For these countries of North Africa and elsewhere taken 
together the exportable surplus of wheat, calculated in October at 46 million 
bushels, is thus reduced to 42 millions. 

Summarising, the supplies available to meet the demand of the importing 
countries in the current season are estimated as follows, in comparison with the 
foreoast made last October and the data of preceding years. 


Exportable supplies of wheat 


(Million bushels) 


Seasons 

Canada 

United 

States 

Argen¬ 

tina 

Aus¬ 

tralia 

U.S. 

S. B. 

India 

Danub¬ 

ian 

coun- 

tries(l) 

Worth 

Africa(2) 

Afloat 

Totals 

1920-27 

321 

220 

105 

130 

40 

11 

44 

2 

80 

1,011 

1027-28 

387 

220 

240 

06 

8 

8 

31 

15 

46 

1,061 

1028-20 

400 

317 

331 

136 

0 

0 

34 

18 

45 

1,877 

1020-80 

202 

362 

186 

100 

10 

0 

55 

20 

87 

1,062 

1080-31 

383 

343 

173 

200 

113 

0 

50 ^ 

1 22 

80 

1.328 

1081-32 

810 

431 

172 

102 

64 

2 

84 

26 

38 

1,328 

1082-38 

452 

347 

184 

102 

10 

0 

IS 

! 21 

30 

1,258 

1083-84 

866 

237 

236 

162 

32 

0 

55 

24 

82 

1,1*44 

1084-35— 











October 1084, 
forecast 

345 

75 

246 

164 

15 

0 

20 

40 

34 

045 

March 1035 esti¬ 
mate 

843 

46 

280 

162 

3 

0 

20 

1 

84 

880 


(1) Including Poland and Lithuania. 

(2) Including the other minor exporting countries. 


Excepting the Danubian countries for which the export surplus is unchanged, 
the figures calculated in October have undergone modifications for all countries, 
which, though for the most part small, together involve a total reduction of about 
60 million bushels in the world export surplus ; this also appears from the fore* 
easts already made, to be the smallest experienced in the last ten years, being 
264 million bushels (23 per cent) less than that of last year and 497 million (36 
per cent) (ess than the maximum of 1926-29. 

I 

Of. the large. Exporting countries, only the United States show a marked 
decrease in their surplus from the figure of last year; the others have praoti- 
oalljt&he same quantities as last year. Of the minor exporters, only North Africa 
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shows an increase in supply while the U. 8. 8. R. and the Danubian countries 
have heavily reduced their supplies. 

In the first half of the current season (from 1st August 1934 to 31st January 
1935) the international movement of wheat was a little smaller than in the first 
half of last season, the total exports of the surplus-producing countries having 
been 264 million bushels against 282 millions in 1933-34. 

World net exports of wheat (including flour in terms of wheat) 


(Million bushels) 


Month# 

1934-35 



■ 

■ 


August 

• 

51 

45 

41 

6G 

77 

71 

September . 

• 

41 

51 

48 

78 

74 

67 

October 

• 

50 

46 

62 

74 

84 

60 

November . 

• 

42 

41 

54 

67 

77 

51 

December . 

• 

38 

51 

60 

64 

59 

50 

January 

• 

42 

48 

62 

62 

54 

48 

February . 

« 


44 

64 

73 

70 

45 

March 

• 


50 

64 

74 

67 

50 

April .... 

• 

♦ • 

35 

40 

70 

62 

42 

May .... 

• 

• « 

44 

52 

67 

81 

50 

June .... 


• i 

45 

42 

59 

67 

51 

July .... 

a 

• • 

46 

44 

46 

52 

53 

Total season 

• 

• • 

546 

633 

799 

824 

628 

Total August—January 

• 

264 

i 

282 

327 

411 

426 

| 837. 
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Comparing the quantities exportable from each country with the actual 
exports during the first six months, the balanoe exportable on 1st Feburay was 
as follows. 

Exportable surplus of wheat at the beginning and at the middle of the season 


(Million bushels) 



Season 1934-85 

Season 1933-34 


Total ex¬ 
portable 
surplus 

Exports 

from 

Ailgust 

to 

J<*nuary 

Export¬ 

able 

remainder 
on 1st 
February 

Total ex¬ 
portable 
surplus 


Export¬ 

able 

remainder 
on 1st 
February 

Canada . 

343 

91 

252 

366 

109 

257 

United States . 

46 

2* 

48 

237 

15 

222 

Argentina 

230 

91 

139 

236 

54 

182 

Australia. 

162 

54 

108 

162 

42 

120 

U. S. S. R. 

3 

2 

1 

32 

29 

3 

India 

0 



0 

0 

0 

Oanubian coun¬ 

20 

11 

9 

55 

21 

34 

tries. 

North Africa . 

42 

17 

25 

24 

12 

12 

Total 

846 

264 


1 


830 

Ailoat 

34 

•• 

Eli 

1 


32 

General Total , 

880 

•• 

616 

1,144 

■ 

862 


* Net imports deducted from the totals. 


The United States, though having available supplies larger than their internal 
needs, were on balanoe importers in order to meet their requirements of hard 
wheats and fodder cereals; their absence from the international market as sellers 
is due not to an absolute shortage of exportable supplies but to the level of their 
internal prices. 

The United States and the U. S. S. R. being outside the market, the expoit* 
able surplus remaining at the end of the sixth month of the current season was 
almost entirely concentrated in Canada, Argentina and Australia, Canada having 
itself a quantity larger than that of the two other countries together; Australia 
and Argentina and especially the latter had on 1st February 1036 exportable 
supjpiies smaller Chan those on 1st February 1934, while Canada had supplies 
almost the same. On the whole the exportable supplies on • 1st February wore 
nearly gfifl ndflina bushels smaller than those of 1934, 
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III.— RlBQTJIBHMHNTS OP IMPOBTlNG COUNTRIES 

European importing countries .—The wheat requirements of the European 
importing countries in the present year were estimated in October to amount 
to 430 million bushels, or about 40 millions more than the greatly reduced require* 
ments of the preceding year. It has already been pointed out that since October 
the crop estimates of several important European countries have been increased, 
those of Prance, Germany and the United Kingdom in particular, and that, in 
all, these revisions result in an increase of 38 million bushels in the resources of 
these countries. 

Moreover, none of the other factors (size of the other food crops, restrictions 
on international trade, etc.), on which the forecast of European wheat require¬ 
ments was based, has undergone any significant modification likely to result in 
an increase in demand. On the contrary, in several countries, the restrictive mea¬ 
sures and the obstacles to trade have been intensified and made stricter and more 
rigid. 

If account is taken of the very good harvest results and of the further res¬ 
trictions imposed on international trade, the estimates of the probable European 
importations will have to be revised, especially so since the trend of imports 
in the first six months of the year indicates that these are, on the whole, smaller 
in volume than last year and rather smaller than was anticipated. 

Net imports of wheat into Europe 


(Million bushels) 
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The following table shows the revised estimates of import requirements in 
the present year for each of the importing countries compared with the forecasts 
made six months ago. The actual imports of the same countries during the first 
six months and the balance to be imported to cover the anticipated requirements 
are also shown. 

Estimate* of wheat import requiremente in European importing countries 


(Million bushels) 


Countries 

Estimat 
import requi 
in 193 

October 

fore¬ 

cast 

es of 

rements 

4-35 

March 

revised 

estimate 

Actual 
net 
imports 
from 
August 
1934 to 
January 
1936 

Probable 
import 
require* 
ments 
from 
February 
to July 

1935 

Germany .... 

IS 

15 

7 

S 

Austria .... 

15 

10 

4 

6 

Belgium and Luxemburg 

45 

46 

22 

24 

Denmark .... 

16 

19 

11 

8 

Spain and Portugal 

0 

0 

0 

0 

Estonia, Finland, Latvia 

4 

4 

2 

2 . 

France .... 

0 

20* 

6* 

15* 

British Isles 

230 

225 


121 

Greece .... 

10 

10 

6 

5 

Italy. 

22 

15 

3 

12 

Netherlands 

20 

22 

11 

11 

Sweden and Norway 

8 

9 

5 

4 

Switzerland .... 

1 

22 

22 

10 

12 

Chechoslovakia 

15 

8 

0 

8 

Malta, Albania, eto. 

5 

5 

3 

2 

Total 

480 

390 

182 

20| 


* JSfet expot te deducted from the total, 
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¥he wthnate of the probable requirements of Europe is thus reduced by 
from 480 to 890 million bushels, a decrease of 40 million* on the October fore* 
oast. 

It should be observed that a considerable part of this reduction is to bfe 
attributed to the situation in France, which has becotpe temporarily an exporter 
of wheat. In October it was expected that exports of French wheat and im- 
ports from North Africa would balance each other exactly. The heavy volume 
of the internal supplies of France has given riso to insuperable difficulties as the 
1934 crop proved to be much greater than the first estimates indicated and this 
country was obliged to place part of its surplus on the external market. At the 
last meeting of the Wheat Advisory Committee, held in Budapest last November, 
France obtained the agreement of the other exporting countries to an export 
quota of 33 million bushels, two-thirds of which was to be denatured wheat. 
However, in view of the difficulties of disposing of denatured wheat and the volume 
of North African shipments to the French market, it seems doubtful whether 
net exports of French wheat will exceed a total of 20 million bushels in the course 
of the present season. 

The decrease in the import requircmonl s of Germany and the United King* 
dom is the outcome of the good harvest results in these countries, while in Italy 
and Czechoslovakia it is due to the carryover from last year which appears to 
have been greater than was expected. 

The expected reduction in Austrian requirements is due to the fact that in 
this country rye imports fills part of the wheat requirements. 

The increase in the amounts attributed to Belgium, Denmark and the Nether¬ 
lands is due to the increasing use of fodder wheat in place of rye, imports of which 
into these three countries have shown a Weakening this year. 

The reduction thus made in the first estimate of the probable requirements 
of the various European countries amounts to 40 million bushels. It is to be 
observed that the estimates of the probable European demand made at the begin¬ 
ning of the season by the best qualified authorities have also been revised, and 
an appreciable reduction is made in each case. 


Principal estimates of European wheat requirements 
(Million bushels) 


United States Department of 
of Agric ulture 


September estimate 

. 450 

October „ 

. 440 

January »• 

. 400 

Wheat Advisory Committee 

August estimate 

. 465 

November ,, 

. 440 

March „ 

. 400 


Broom hall (shipments) 

«J uly estimate ] [ 1 440 

August „ . * 448 

November „ ... 448 

February „ . 416 

International Institute of Agriculture 
October estimate . . . 430 

March „ ... SJ#0 
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If this figure of probable imports of 390 million bushels is added to a produo* 
tion of 1,188 millions, the apparent consumption of the European importing 
countries would amount to about 1,580 millions, a total slightly smaller than the 
average of recent years. This conclusion seems to confirm the opinion that several 
countries, at the end of the year, will be holding stocks reduoed to a normal level, 
and, in some cases, below it. In some countries, however, stocks will still be heavy 
on 1 August 1935. 

Extra-European importing countries .—For this group of countries it was ex¬ 
pected in October, taking into account the growth of demand mostly in China, 
Manchukuo and Egypt, that imports would be around 180 million bushels, an 
increase of about 30 millions on the total imported in 1933-34. 

For China the main cause of the increase in the demand for wheat despite the 
relatively large crop in 1934 was the smallness of the rice crop, which was greatly 
reduced by drought in several important areas of production, admitting that the 
deficit would be met principally by imported rice, owing to the difficulty of substi¬ 
tuting wheat for rice in the diet of large masses of Chinese consumers, it was 
assumed that the demand for wheat would also be influenced, at any rate to some 
small degree. Although Chinese statistics for the first six months of the present 
year again show a reduction in imports compared with the corresponding period 
a year ago, it should be remembered that the bulk of Chinese imports occur nor¬ 
mally in the second half of the year and it is in the February-August period that we 
expect the anticipated increase will take place. As for Manchukuo the poor crops 
of all cereals in 1934 gave grounds for expecting a considerable increase in demand 
for wheat, all the more because of the economic recovery and the rise in the standard 
of living in that country. There are as yet no direct statistical data for the trade 
of Manchukuo but the statistics published by the Bureau of Agricultural Eco¬ 
nomics of the Department of Agriculture at Washington show that from July to 
December imports were 15 million bushels, an increase of 4 millions on last year. 

Egyptian statistics of wheat imports in the first six months of the season did 
not show the appreciable recovery in demand that had been expected. It would 
appear, however, that the internal supplies on which the country has so far de¬ 
pended are exceptionally small. 

In Japan the*very bad rice crop appears to operate in the same direction as in 
China. Though the excellent wheat crop of 1934 led last October to the expecta¬ 
tion of a slight decline, demand in the current season appears larger than last season. 

In all it seems that our October forecast of 180 million bushels for the probable 
import of extra-European countries need not be modified, being sufficiently near 
present conjectures. In any case, the estimates made elsewhere for probable re¬ 
quirements of extra-European countries, which were initially rather low, have lately 
been appreciably raised so that they are now fairly close to those of the Institute. 
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Principal estimates of import requirements in extra-European countries 


Wheat Advisory Committoo 

j Broomhall (shipments) 

August estimate .... 

130 

July estimate .... 

112 

November estimate 

160 

August estimate .... 

128 

March estimate .... 

165 

November estimate 

128 



February ostimato 

136 


Summarizing, this examination of the situation in the different consuming 
countries brings a reduction of 40 million bushels in the import requirements of 
the European countries, now estimated at 390 million bushels, and leaves unchang¬ 
ed the forecast of requirements in extra-European countries, calculated at 180 
millions, world import requirements are thus placed at 570 million bushels against 
610 millions last October. 


In the following table the various estimates of world import requirements are 
compared. 

Principal estimates of world wheat requirements 


Wheat Advisory Committoe 

| Broomhall (shipments) 

August estimate .... 

695 

July estimate .... 

662 

November estimate 

600 

August estimato .... 

576 

March ofltimate .... 

665 

Novembor estimato 

676 



March estimato .... 

552 

Stanford University 


Intemation Institute of Agriculture 

September ostimato . 

600 

October estimate 

610 

January estimate 

675 

March estimate .... 

570 


IV.— The position of world wheat supplies and requirements 


The statistical situation of wheat this year, revised according to all the in¬ 
formation available up to the present shows the following features. 

World production , trade and stocks of wheat 
(Million bushels) 




World production 


World exportable supplies 

World 

require- 

World 

export¬ 

able 

end-of- 

season 

stocks 

Season 

Total 
(!) | 

Exporting 

countries 

1 

Importing 1 U. S. 8. It. 
countries 

Total 

Aggregate 

excluding 

U.S.SR. 

U.8 S.R. 

menU 
(net ex¬ 
ports) 

1926-27 . 

8,896 

2,897 

999 

914 


962 

49 

827 

184 

1927-28 . 

8,611 

2,634 

1,077 

797 

1,061 

1,068 

8 

809 

252 

1928-29 . 

8,926 

2,828 

1,102 

807 

1,877 

1,877 

0 

923 

454 

1929-80 . 

8,468 

2,240 

1,228 

694 


1,052 

10 

628 

434 

1980-81 . 

8,760 

2,688 

1,062 

989 

li823 


113 

824 

489 

1981-82 . 

8,704 

2,676 

1,129 

763 

1,328 

1,264 

64 

799 

•29 

1982 88 . 

8,782 

2,874 

1,358 

744 

1,268 

1,289 

19 

688 

625 

1988-84 . 

8,648 

2,208 

1,440 

1,019 

1,144 

1(012 

82 

646 

598 

1984-86 . 

8,816 

1,966 

1860 

... 

880 

877 

8 

670 

810 


(I) Excluding U. B. S. R*t China, Turkey, Iran (Ftnrta) and Irka* 

x3 
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World exportable supplies are estimated at 880 million bushels, the forecast 
made last October having been reduced by 65 millions. 

These supplies are the lowest recorded in the last ten years and are about 
264 million bushels, or 23 per cent smaller than those of last year, and 500 millions 
or 36 per cent below the record surplus which existed in 1928-29. 

About two-thirds, or 600 million bushels, of this quantity consists of wheat 
carried over from the preceding year. The surplus provided by the poor world 
orop of 1934 amounted to only 280 million bushels. 

The revised estimate of the probable requirements of the importing countries 
gives a total of 570 million bushels. A reduction of about 40 millions has been 
made in the October estimate resulting from the smaller probable European 
demand. 

The estimate of the probable imports of the non-European countries remains 
unchanged at 180 million bushels. 

Thus calculated, world import requirements, on the whole, are barely 24 million 
bushels larger than the extremely reduced demand of last year. 

Statistics of the trade movement of wheat during the first six months of this 
year show that net exports of wheat and wheat flour of all the exporting countries 
were 264 million bushels while in the corresponding semester of the past season 
they rose to 282 million bushels. Imports into Europe in the same period were 
about 182 million bushels against 194 million last season. 

The weakness that was foreseen in the international demand for wheat and 
that is confirmed by the commercial movement in the first half of the season is to 
be imputed in the first place to the abundant food production in the importing 
countries but also in large part to the present eoonomic situation, which is charac¬ 
terised by hindorances of all sorts to international movement of goods and currency. 

From a comparison between the requirements of importing countries, which 
are 570 million bushels, and exportable supplies in surplus-producing countries, 
it would seem that the exportable surplus from the 1934 crop (280 million bushels) 
covers only about half of the world demand. To meet the deficit it will be neces¬ 
sary to take difference of 290 millions from the exportable stocks of old crops, 
which on 1 August 1934 amounted to 598 million bushels. It follows that these 
stocks will be reduced on 1 August 1935 to 310 million bushels. 

This reduction of 290 millions on the total of exportable stocks, whioh is 
larger than was foreseen last October, when it was estimated at 246 millions, 
constitutes without doubt an improvement of fundamental importance in the 
international wheat market, so many years depressed by the heavy burden of 
accumulated stocks. If the level of international wheat prices has been influenced 
only slightly by the change in the statistical situation in the current season, this is 
due to the persists impression that world wheat production is potentially not 
yOt balanced by the present effective demand. 
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V.—New drop outlook 

In Europe tho area sown with winter wheat is slightly larger. To the figures 
of the areas sown to winter wheat which were known last month must now be 
added those of Spain and Algeria. The figures now to hand for these two countries 
and the slight modifications made in some of the earlier estimates hardly affect 
the general conclusions outlined in the February issue of the Crop Report By 
adding together the estimates of the areas sown to winter wheal in the eighteen 
countries which have reported to the Institute and which together grow about 
4/5 of tho winter wheat of the northern hemisphere, a total of 174 million acres 
is obtained, or about 5 million acres more than the corresponding figure of last 
year. 

Some indications are available of the sowings of spring wheat in the three 
countries where this crop is most important, namely, the U. S. S. R., the United 
States and Canada In the other producing areas, spring wheat forms only a 
small proportion of the total wheat .area. 

In the U. S. S. R. the area to be sown to spring wheat, according to the 
plan drawn up by the Government, is almost equal to that stipulated in the plan of 
last year, namely, 57,360,000 acres against 57,430,000 acre*. 

The Department of Agriculture in the United States, on the basis of an 
enquiry made among farmers with the object of determining the area intended to 
be sown with spring wheat at the beginning of March, estimates, after making 
allowance indicated by past experience for the influence of weather conditions 
at the time of sowing and for the losses likely to be shown by the areas sown, 
that the probable acreage for harvest in 1935 will be 17,847,000 acres. 

By way of comparison it is useful to remember that, though the area sown to 
spring wheat last yoar was 18,521,000 acres, the area actually harvested, owing 
to tho exceptional damage resulting from the drought, was only 9,290,000 acres. 
After the enquiry into farmers* intentions had been carried out, it was rumoured 
that the Government of the United States, in view of the rather unfavourable 
outlook of tho winter wheat crop in some important areas, might abandon its 
contemplated programme of restriction of spring crops. It is possible, therefore, 
that the area that will actually be sown to spring wheat in the United States will 
exceed that on which the above-mentioned estimate was based. 

No official forecast of the probable extent of sowings in Canada is yet avail 
able. All the available information, however, points to a reduction in spring 
crops compared with last year. 

In most European countries the weather in the second half of February and 
in the first days of March was marked by rather high temperatures, and in many 
instances, by considerable rain. Subsequently there was a brief spell of severe 
cold which does not appear, however, to have caused appreciable damage to the 
crops, and which was even, in oertain cases, of assistance in retarding too forward 
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development of the plants. The situation in the middle of March was considered 
to be generally satisfactory. 

Weather conditions in the U. S. S. R. were fairly similar to those experienced in 
Europe. The considerable fall in temperature which occurred in the first days of 
March produced an ice-crust in several areas where the ground had previously 
thawed, but it is not possible to indicate the extent to which the crops suffered. 

Several areas in the United States benefited from moisture in the foam of rain 
or snow during the second half of February and the first of March. But drought 
persisted in the middle of the month in a considerable part of the winter wheat 
producing centres in the West, and during the period considered there were violent 
dust storms in the area between Western Oklahoma and North-eastern Wyoming, 
Information on the condition of the crops in India is favourable at present and 
suggests that yields will be greater than those of last year. 

Turning to North Africa, the crop situation in Egypt improved in February, 
and at the beginning of March it was normal. The season in Tunisia has been 
unfavourable owing to the excessive wet, while in Algeria there are complaints of 
drought. The appearance of crops in French Morocco continued to be fairly 
satisfactory on the whole. 



RICE PRODUCTION IN MONSOON ASIA AND THE 
EASTERN TRADE IN RICE* 


BY 

C. J. ROBERTSON. 

(Reprinted from the International Review of Agriculture , Monthly Crop Report and 
Agricultural Statistics, Rome, Year XXVI, No. 3, March, 1935.) 

Given the preponderant part of the world’s rice crop that is produced in 
monsoon Asia and the fact that by far the greater proportion of the trade in the 
commodity passes between these countries, the estimates now available, enable 
the general outlines of tho world rice situation for 1934-35 to be summarized. 
The available statistical data show that, excluding China, for which official esti¬ 
mates have been available only in the last two years, production this season has 
fallen to a very low level, much below anything experienced during the last dccen- 
nium. Even when China, which in 1933-34 is officially stated to have produced 
115,000 million pounds of rough rice, is taken into consideration it is probable, 
given tho reports of crop condition that have so far been published, that this 
statement will hold good. 

W oHd production of rough rice (1) 

(Million pounds) 


1934-35 (very approximate) 
1933-34 


176,1 CO 
199,000 


1932-33 


196,000 


1931-32 

1930-31 

1925-26/1929-30 (average) 



(l) Not including that of China, the U. S. S. R., Iran (Persia) and certain other coun¬ 
tries of smaller production for which statistics are very incomplete or are entirely lacking. 


Of the three major exporting countries that must place a large part of their 
surplus in non-preferential markets, Burma has had a small crop and Siam a 
crop rather larger than last season while French Indo-China does not appear likely, 
as far as available indications go, to have a crop above average. Total supplies 
in Chosen and Taiwan, where production has been encouraged by the Japanese 
Government to a point at which they are normally more than capable of meeting 
the deficiency in the metropolitan market, are likely to be smaller this season. In 


(*) Unless otherwise stated all data have been converted to terms of milled rice and deriva¬ 
tives, the latter ineluding broken nee, white meal, flour and polish but not bran. 
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China and India, which, though the world's largest producers, have large deficits, 
production appears to have been smaller than last year in the former while India 
has had its smallest crop since 1927-28. Japan, which is surpassed only by 
China and India in the volume of its production, has had an exceptionally small 
crop this season while reports from tho remaining deficit countries, British Malaya, 
Ceylon, the Netherlands East Indies and the Philippines, in every case lead to 
expectations of small production. 


The situation in Bttbma. Fbench Indo-China anp Stam 

The price of Big Mills specials at Rangoon had fallen fairly continuously from 
the latter part of November 1933 to the end of March 1934 but in May and June, 
when sowings were being made, it was rapidly regaining its previous maximum. 
This did not, however, prevent a decline of 252,600 acres, or 2*0 per cent on the 
previous year and 0*8 per cent on the average, in tho area sown in Burma in 1934. 
Though'the monsoon was on tho whole fairly strong the late rains wen* poor and 
there was considerable damage by insects. The final estimate of area destroyed was, 
however, 95,400 acres less than in 1933-34 so that the area to mature was only 
157,200 acres less than in that season. In Lower Burma, from which the major 
portion of the export surplus is derived, there were decreases of 17,400 acres in 
area sown, 5,400 acres in area destroyed and consequently 12,000 in area matured. 
Production is estimated at 11,282 million pounds of rice and rice products, a 
decrease of 12-6 per cent on that of the previous year and of 6-1 per cent 
on the average. The fall in production was most marked in Insein, Bassein, 
Hanthawaddy and Pyapon. It should be noted, howevor, that tho area sown 
in Burma in 1933*34 was tho largest since 1930-31, while the production whs 
a record, thanks to particularly favourable weather. 


Production and net export of major exporting countries 

(Million pounds rice and derivatives) 
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The export surplus of French Indo-China is derived in the main from Cochin- 
China. While preparation of the land and sowings were carried out under gene¬ 
rally fairly good conditions, transplanting was hindered by drought. The crop 
was somewhat affected by drought in the east. In the central provinces in parti¬ 
cular there was damage by floods of the Mekong and Dongnai, while in the west 
both flood and drought damage occurred. Save in a few districts, however, these 
irregular moisture conditions, together with low temperatures, disease and insects, 
appear, according to the most recent reports available, to have caused a delay in 
the orop rather than permanent damage, as appearanoe was said to be generally 
good when harvesting of the main crop began in December. Arrivals of new 
crop in the first half of January were still below normal for that period. In 
Cambodia, from which part of the export is derived, the long drought in the earlier 
part of the season hindered the crop, especially in the higher padis, and increased 
insec t damage, while the exceptionally rapid rise of the Mekong and Tonle-Sap 
later caused losses. On the whole, however, conditions in the latter part of the 
season, apart from an interruption of the rains and a fall in temperature in mid- 
Ootober, appear to have been better, losses were smaller than expected and yield 
higher. In Tonkin and Annam crops have been affected Beriously by drought, 
typhoon and flood. 

Production in French Indo-China 


(Million pounds rico and rice derivatives) 


Year 

Cochin-China 

Cambodia 

Tonkin 

Annam 

Laos 

1934-35 . 





2,409 



1033-34 . 



3,<U7 

737 

2,839 

1,600 

583 

1932-33 . 



3,108 

1,225 

2,890 

1,519 

i 563 

1931-32 . 



3,630 

781 

2,903 

ll||ll 1 1 

531 

1930-31 . 



2,985 

1,446 

3,220 


531 

1929-30 . 



3,484 

1,047 

2,990 


531 

1928-29 . 



3,405 

970 

2,913 

^B in' T^B 

547 

1927-28 . 



3,876 1 

1,273 

3,013 


628 

1926-27 . 



3,405 | 

1,448 

2,211 

^B i ? 1 rBit 

579 

1926-28 . 



3,240 

1,179 

• a 

2,923 

1,535 

563 


Production in Siam, despite poor rainfall in the earlier part of the season in 


the important central areas, remained, according to the first foreoast, higW than 
that of last year and muoh above the average. 

Thb oottn t r i es of deficit 

Production in India proper (that is, excluding Burma) has fallen for the third 
year in succession and the estimated crop of 62,962 million pounds is the nmall^. 
sinoe 1927-28. The area sown was 2*6 per oent smaller than in the previous 
season, decreases having occurred in all the provinces save Bihar and Orissa and the 
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United Provinoes; production roBe, however, not only in these two provinoes but 
also in the Central Provinoes and Assam. The smallness of the crop was due 
principally to the fact that the monsoon was rather weak, particularly in August 
and the early part of September. In Bengal, the principal producing province, the 
decline in the production of the winter crop, which forms the bulk of the produc¬ 
tion, was 10*9 per oent from the five-year average though the corresponding 
decline in area was only 3*4 per oent. Bihar and Orissa, on the other hand, though 
still 13'6 per oent below average, had a crop 9’2 per oent above that of 
1933-34, thanks to an increase of 3* 8 per cent in area and to favourable weather in 
almost all districts. Though the area under rice in Bihar and Orissa is 
much larger than that in Madras, production has in the last three years been 
smaller than in the latter province. The crop in Madras underwent a consi¬ 
derable decrease for the second year in succession, drought having been 
seriously felt in the Deccan. India has thus again a very large deficit to 
be filled by imports. 


Production and net export to foreign countries of India (excluding Burma) 


(Million pounds rice and derivatives) 


Yew 


1084*85 

1088*84 

1082-88 

1031*82 

1030-31 

1020-80 

1028-20 

1027-28 

1026-27 

1025-26 


Production 

__JL_ 


Net export 
to foreign 

All-India 
excluding 
Burma (1) 

Bengal 

Bihar and 
Orissa 

Madras 


countries 
All-India 
excluding 
Burma (2) 

62,862 

68,810 

64,888 

71,678 

67,887 

65,074 

67,825 

58,111 

61,147 

64,696 

I 

11,670 
10,687 
10,456 
14,281 
18,975 
14,961 
13,908 
10,896 
11,917 j 
12,168 

11,962 

18,226 

13,455 

18,408 

18,880 

18,079 

12,935 

12,651 

11,802 

13,246 

1985 

1984 . * . 

1988 

1932 

1931 

1930 

1929 . , . j 

1928 

1927 

1926 

(3)—167 

887 

512 

479 

626 

601 

222 

581 

629 


(1) The all-India statistics exclude the production of he Punjab, the North-West Frontier Province, Ajmer- 
Marwara, Manpur Pargana and certain other Indian 8tates, which together produced 2,686 million pounds on the 
average of the five years ending 1032-83 ; they also exclude the production of the feudatory states of Bihar and 
Orissa, for which no reliable data are available. In 1088-84 the production of Bhopal was Included for the first 
time.—<2) Tel quel ; only a relatively small part consists of rough rice.—<8) Net import. 


The crop harvested in China in Ootober is variously reported to have been 
from one-fifth to one-quarter smaller in some of the most important areas. The 
failure of the rains in July and August in the Lower Yangtze, the largest and most 
accessible area of production, is responsible for this. Parts of the other great 
producing area, in Kwangtung and Fukien, also suffered from drought. Though 
the carryover of old rioe is considerable and secondary food orops are reported to 
have been good and the winter wheat crop in the Yangtze valley, which is in the 
transitional zone between the wheat-eating and rioe-eating parts of China, is also 
said to be larger than last year, there will, if the proportion of damage turn out to 
be really so high, be %large demand for foreign imports of rioe into both the Shang¬ 
hai and Swatow areas. The credit arrangements of rioe importers have contin¬ 
ued, however, to be dislocated by the large exports of silver consequent on the 
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difference between the exchange rate of the Shanghai dollar and the prioe of silver, 
a difference accentuated by the heavy demand from the United States that 
followed the Silver Purchase Bill of 10 June 1934. The Chinese Government on 
15 October placed a duty on the export of silver plus an equalization charge 
aimed at making such export unprofitable but high rates of interest in Shanghai 
continued to hinder the financing of rice imports. 

Net imports into the principal Asiatic countries of deficit other than 
India proper and Japan 

(Million pounds rice and derivatives) 


Year 

China 

British 

Malaya 

Ceylon 

Netherlands 
East Indies 

1034 . 

1,685 

1,025 

1,088 

573 

1933. 

2,843 

982 

H 1 f wV 

752 

1032 . 

2,992 

921 

B 

890 

1031. 

1,427 

1,156 

IBB i jf« 

1,304 

1030 . 

2,647 

1,329 

|B 1 i Saji 

1,357 

1020 . 


1,256 

i ttwj 

1,592 

1928. 

1,683 

1,177 

1 

1,258 

1027 . 

2,799 

1,228 


l 1,003 

1020. 

2,489 

1,068 

UB 

1,293 

1025. 

1,679 

907 

972 

1,110 


In British Malaya, where the diminution of dependence on foreign supplies 
is also being encouraged, the continued extension of the rice area by irrigation 
and drainage works and the increased use of improved seed appear to have been 
counterbalanced this season by extensive flood damage in several important pro* 
ducing areas. As consumption is likely to continue to expand, with the improve* 
ment in the rubber market, a further increase in import requirements \s likely 
in 1935. 

Ceylon also suffered from a prolonged drought in 1934 and the rice crop har¬ 
vested in Fobruary-March of this year was expected be a very poor one and in a 
few easos even a total failure. A large increase in imports, particularly from 
Siam, was already noticeable in Deceml>er in comparison with the same month 
in 1933 and further heavy imports may be expected before the second crop comes 
on the market in July 1935. 

With the strict regulation of imports and of the trade between their surplus 
and deficit districts in the last two years and the rapid extension of area the Nether* 
lands East Indies havo become a market of more restricted capacity. The area 
harvested from January to December 1934, together with that remaining to be 
harvested at the end of December, was rather smaller than the corresponding 
figure of 1933 and 8 per cent larger than on the average of 1924-33 but in all 
three sections of Java-East, Middle and West—unit-yields were lower than in 
any of the previous five years. Production is insufficient for probable requirements 
and the Government licensed imports from abroad, whioh began in November. 

18 
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In the Outer Provinces production prospects were at the end of Deoember on 
the whole normal. 

For the Philippines reports have in the past few months been somewhat con* 
trodictory regarding the crop just harvested. While the weather early in the 
season was favourable, damage by the subsequent typhoon and by insects was 
suspected to be considerable, while yields in some of the newer areas were likely 
to be in sny case low. When the probable effects of better conditions in the 
copra market in raising food consumption are also taken into aocount, the 
Philippines appear unlikely as yet to suffer from the overproduction that has 
recently been feared but on the contrary to require at least as much as in recent 
years to supplement their rice supplies with imports from foreign countries. 

The Japanese bice tbade 

Japan has had a very poor crop, with the exceptionally low figure of 16,327 
millinn pounds rice and derivatives, the smallest crop since 1913-14. This is 
due to the unfavourable weather, the area sown having been practically the same 
as last year, while production has fallen 27 per cent. A severe typhoon struck 
the western part of Hondo in September while drought in Kiushiu and Shikoku 
and excessive rainfall and insects in other sections caused much damage. 


Sources of supply of Japan 

(Million pounds rice and derivatives) 


Production 


Yew 


1084*36 

1983-34 

1932-33 

1931-82 

1930-31 

1929-30 

1928-29 

1927-28 

1923-27 

1925-28 


Japan 


16,327 
22,901 
39,521 
17,848 
21,017 
19,252 
(19,493 
I 20,074 
17,970 
19,299 


Year 


Net Import of Japan 


Chosen 

Taiwan 


Prom 

foreign 

countries^ 

Prom 

Chosen 

Prom 

Taiwan 


2,863 

1935 




5,881 

2,634 

1934 

(1)- 22 

2,861 

... 

5,284 

2,822 

1933 

279 

2,295 

... 

5,131 

2,356 

1932 

235 

2,181 

952 

6,200 

1 2,321 

1931 

< lh - 137 

2,659 

766 

4,429 

i 2,041 

1930 

, 273 

1,470 

531 

4,368 

2,140 

1929 

l 895 

1,632 

568 

5,592 

2,173 

1928 

496 

2,050 

609 

4,940 

1 1,957 

1927 

1,278 

1,643 

685 

4,775 

! 2,029 

1926 

748 

1,661 

621 


1) Net export. 

In Chosen there was a decrease of 5 * 3 per cent in area from the rather high 
figure of 1933-34 and, though tomperatures and rainfall in June and July 
favoured transplanting, there was subsequently considerable damage by drought 
and floods in the south of the peninsula. In Taiwan, on the other hand, a new 
record of production has been attained, despito drought damage to the second 
crop in the northern sections. Given the very small crop in Japan and the 
EkeMhood of a smaller crop in Chosen, the heavy carryover of old crop rioe on 
1 November 1934 , of which about three-quarters were in the hands of the 
Japanese <fcyernmeat, will be largely absorbed in the current season; the amount 
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of the decrease in production is, in faot, greater than the total carryover of old 
crop, whieh was about one-fifth of the normal annual consumption of Japan. 


The general situation in the competitive markets 

Burma’s export surplus is estimated at 7,175 million pounds of rice and deri¬ 
vatives, a decrease of 1,624 million on the 8,699 million pounds actually exported 
from last season’s crop. Such a decrease corresponds to the decrease in the pro¬ 
duction. Crop movement in the first two months of the year was even more 
rapid than in the corresponding period of last year. Exports to India were about 
one-third larger than in the corresponding period of 1934 while increases in exports 
were also registered to China, the Netherlands East Indies and the Straits and, to 
a less extent, to Ceylon. Given the still smaller crop in India, an even larger pro¬ 
portion of the total exports of Burma is likely to be absorbed in that market than in 
1934, when the proportion was 66 per cent. This year the natural advantage of 
proximity will be reinforced not only by the currency advantage (as against Erench 
Indo-China) but by the proposed import duty of 12 annas per maund (1*. 6d. per 
cwt.) to be imposed up to 31 March 1936 on all imports of foreign brokens, a 
measure introduced in response to the large imports of cheap low-quality foreign 
rice, especially from Siam, aided by reduced freight rates, but also from 
Erench Indo-China in the past year. It may be expected therefore, that there 
will this year be still less Burma rice available for foreign maikets than in 1934. 

In the absence of later estimates and, in the case of the exporting countries 
of Erench Indo-China, of any estimates at all, it must be assumed, on the basis 
of crop condition reports and on such statistical data as is available, that produc¬ 
tion in Erench Indo-China and Siam is average. For Erench In^do-China the 
export surplus will in all probability be below the high figure of 3,253 million 
pounds actually exported in 1934. The metropolitan market, which consumes 
the rice almost entirely for stock-feeding and to a much less extent, for industrial 
purposes, takes not far below half of the total export and has steadily increased its 
absorption in the last five years. Import quotas for foreign rice and an increase in 
import duties favoured Indo-China in 1934. On the other hand, the large quan¬ 
tities of wheat available for feeding limit the possibilities of absorbing larger pro¬ 
portions of rice and in the early part of this year seriously reduced the imports. 
In the other markets, Saigon rice is consumed as food, largely in mixtures with 
rice of other origins. The most important foreign market is China, which in 1934 
was followed by India, the Straits and Cuba, to all of these unless China there was 
an increase. 'The export to India, which was exceptionally high last year, is likely 
to be checked by the proposed new duty. On the other hand, the large re¬ 
quirements of Eastern countries, together with the large quantities of feeding 
wheat on the Erench market and the bounty of 15 francs a quintal now given 
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by the French Government to exports of Indo-Chinese rice to other markets 
than Franoe may result in a very considerable diversion of Saigon rice to 
China and other Eastern markets. 

In Siam the first estimate of surplus available for export is 4,194 million 
pounds, slightly less than the actual exports of 1934. In tho first three months 
of the ex x Ort season, up to the end of February, exports showed an increase of 
40 per cent, rises being particularly notable to the Straits, China and the 
Netherlands East Indies. There has been a steady increase in the last few years in 
the exports to the Straits, in which the preference of th( Chinese population for 
Siam “ field” types is a strong point in Siam’s favour. With the continued large 
requirements of India for Burma rice, by far the chief rival of Siam in the Straits, 
Siam’s position in the latter market is likely to be as strong as ever in 1935. 
The reopening of the Netherlands East Indies to foreign imports, which had 
begun to make itself felt in the last quarter of 1934, and, still more, the shortage in 
Ceylon, are likely to more than compensate for the effects of the probable import 
duty in India. Last year the share of Siam in Ceylon’s imjorts almost trebled 
and rose from 9 per cent to 22 per cent partly because of the relatively great re¬ 
duction in the prices of Siam rice and partly because of the small production in 
India, which decreased available supplies from both Buima and that country. 
Siam rice has in the last three years made great progress in Cuba but tliis 
remains a secondary market. Even on the supposition that Japan again takes 
Siam rice this year, following on the smaller production in Japanese territories, 
the bulk of Siamese exports will, however, be directed to the Chinese market. 

Imports into China 


(Million pounds rice and derivatives) 


— 

1934 

1933 

1932 

1931 

1930 

1929 

French Indo-China . 


755 

1,249 

1,010 

118 

438 

169 

Siam 


761 

1,007 

858 

94 


83 

Burma and India 


141 

560 

956 

183 

1,208 

96 

Hongkong 


29 

25 

153 


803 


Gross total 


1,700 

2,856 

2,998 

1,431 

2,651 

1,443 


In the official statistics the imports are id gveZbut as the great built is white rice they may 
be taken as roughly equivalent to rice and derivatives. 


In the last four years Siam has gained on French Indo-China in the Chinese 
market, Burma taking a large share only in years when the capacity of India to 
absorb outside supplies is small and prices are low. China's demand is mainly 
for Saigon and Siam biokens, while as regards whole rice the cheaper grades of 
Siam Garden have recently been gaining on Saigon No. 1 Long. This year the 
poor crop in China, the situation in the French market and the large require¬ 
ments of other markets should together result in an easy absorption of the surplus, 
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together with a regaining of lost ground by French Indo-China. Movement 
from both souroes was rapid in the first months of the year, and about equally 
divided. The total import of China in January was almost four times as great as 
in the same month last year. 

In Europe, which takes Oriental rices mainly for industrial and feed purposes, 
Germany, the Netherlands and the United Kingdom are the principal markets 
apart from France, which takes very little save that produced in its own possessions. 
Competition of Oriental rices in the other three large markets is principally between 
Burma and Siam. Germany’s imports of milled rice were reduced by about one-half 
in 1934, the Government wishing to encourage milling within the country and 
protect home-grown feeds. The import of rice bran was practically stopped by 
a heavy surcharge. Although there was an increase in the import of rough rice, 
of wliioh about, four-fifths is drawn from Burma, most of the difference was 
absorbed by Italian rice for human consumption, the Gorman Government 
having made an agreement with the Ente Nazionale Risi to take a greatly 
increased import from Italy. 

Tho Netherlands, which import rough rioe mainly from Burma and Japan 
and very little milled rice from the East, increased their imports of the former in 
1934. 

Total imports of whole rice into the United Kingdo m were higher in 1934 than 
in the previous year, though below the 1932 level. Imports from Burma increased, 
thanks to the preferential duty. For brokens and mixtures of whole and broken 
rice, on the other hand, French Indo-China and other foreign countries showed a 
great gain, while Burma fell, the total import being only a little higher. The large 
supplies of feeding wheat in the Frenoh market may result in still larger amounts 
of brokens from French Indo-China coming on the United Kingdom market. 


The general outlook 

World production in 1934-35 has been very small. The decline has been 
principally in the countries that have normally the largest deficits, India, Japan 
and very possibly China. The importing countries of the second order—British 
Malaya, Ceylon and the Netherlands East Indies—also appear to have had small 
crops. 

On the other hand the principal exporting countries, except for Taiwan, 
have had crops not above average and in the case of Burma and probably Chosen 



416 


AGRICULTURE AND LIVE-STOCK IK INDIA 


[V, IV 

well below average. In the first months of the commercial season demand has 
been very active and exports from Burma, French Indo-China and Siam have 
been large. 

Burma will, as last year, profit by the shortage in India. Japan will at 
any rate be able to absorb a large part of its heavy carryover. While rising prices 
may to some extent act as a oheok on consumption, demand is likely to be aotive 
and general in the other importing countries during the coming months and not 
only the surplus of Burma after India’s demands have been satisfied but the sur¬ 
pluses of Siam and French Indo-China should be marketed without difficulty. ] 
Prices are likely to maintain an upward tendency. 



RAISING DAIRY CALVES ON A LIMITED AMOUNT Ot 

WHOLE MILK 

BY 

C. A. MURRAY, M.So. Agb., 

Animal Husbandry Officer, Matopo School of'Agriculture and Experiment Station, 

Rhodes Matopo Estate. 

(Reprinted from the Rhodesia Agricultural Journal, Vol. XXXI, No. 6, June 19.15.) 

On farms whore cream is sold and skim-milk is available the rearing of calves 
presents little difficulty. The ca se is different, however, where farmers are selling 
whole milk in towns or to cheese factories. Under these conditions many dairy¬ 
men consider it uneconomical to rear the calves because of the relatively high 
value of the milk. 

Extensive investigations into the raising of calves without milk have been 
carried out in overseas countries. Although certain calf meals and milk substi¬ 
tutes have given fairly satisfactory results, it is now generally admitted that there 
is no satisfactory substitute for whole milk in the ration of young calves And that 
some whole milk must be fed for a while to give the calf a good start if satisfactory 
grpwth is to be made. 

When rearing calves on a limited amount of whole milk the method usnally 
followed is to give the oalf a good start on whole milk for six to ten weeks only and 
then to rely on a suitable ration of concentrates and hay. 

Review of literature. —The literature on the subject is scattered and very 
extensive. Overseas workers such as Humphrey and Hulce [1916], Hulce and 
Nevens [1917], Hulce, Morrison and Humphrey [1923] and others all report 
that calves made satisfactory growth when raised on a total of approximately 
400 lbs. of whole milk, fed over a period of from 50 to 70 days, and supplemented 
by liberal amounts of both legume hay and suitable concentrate mixtures. In 
South Africa, however, these rations have not proved satisfactory in the pass. 
[Wande, 1929 and Murray, 1927-1930]. 

{ 417 ) 
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Flan on experiment 

In view of the unsatisfactory results obtained in previous trials by the writer 
and others in South Africa more whole milk was fed in the first of the two experi¬ 
ments reported on here than would seem necessary judging by the results of the 
overseas investigations. In the second experiment the amount of milk fed was 
baaed on the results of the first experiment. 

Calves used .—The calves used in both experiments were by a good pure-bred 
Ayrshire bull out of Grade Friesland cows. 

Feeding and management .—The calves were usually left with their dams for the 
first day only and then taken away and started in the experiment. Throughout 
the experiment they were fed separately in small pens and allowed out together 
for exercise in a small one-acre paddock. Each pen was fitted with a hay rack and 
a small manger. The milk and concentrates were fed twice daily and the calves 
had free access at all times to good quality lucerne hay in their racks. Ficm 
the second week on they were encouraged to cat as much concentrates as possible, 
but during the fifth and sixth months the allowance of grain was limited to 6 lbs. 
each per day. The concentrates were fed dry. 

To get more accurate information on the efficiency of the two ration the 
calves were not allowed any grazing. 

Records kept .—A few hours after birth and thereafter at 30 day intervals, 
individual weight and height measurements were taken of the calves. The 
method followed was that of Eckles [1920, p. 6]. 

Individual records were also kept of the amounts of hay and concentrates 
consumed and of the general observations made during the course of the experi¬ 
ment. 

As the “ normal growth ” of Ayrshire x Grade Friesland calves is not known 
it was decided to use, as a basis of comparison, Eckles’ [1920, pp. 8 and 11] normal 
growth data for pure bred Frieslands (Holstein’s), although it is realised that such 
a comparison is not altogether justified. In addition to this standard of com¬ 
parison the views -of outside cattlemen of experience were obtained on the 
thriftiness, growth and development of the calves for age at the conclusion of the 
experiments. 


Experiment 1 

Experiment 1 fas carried out during the period 1st July 1931 to 19th Janu- 
q*y't9$2. The $ve calves were born between tho 1st and 23rd July 1931. 



♦» k fimt/i 


419 


Ration fed .—The calves were fed milk twice daily according to the following 
schedule:— 
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Jlxp&iw&Hkil 

TiBtJt I 


keeord of growth from birth to 180 days 



Calf 
No. 8 

Calf 
No. 9 

Calf 
No. 10 

I 

Calf 
No. 11 

Calf 
No. 33 

Average 

Normal* 

Weight at birth, lbs. 

90 

80 

84 

102 

75 

86 

90 

Per oent normal weight 

100 

89 

93 

113 

83 

96 

.. 

Weight at 180 days, lbs. 

410 

395 

270| 

400 

332 

384 

349 

Per oent normal weight 

117 

113 

89 

115 

95 

110 

• • 

Height at birth, ins. , 

28*8 

27-8 

29*0 

i 

30-3 

28*0 

28*8 

28*3 

Per oent normal height 

102 

98 

102 

107 

99 

102 

• • 

Height at 180 days, ins. 

41-3 

39*4 

39 *lf 

41*2 

38*9 

40*2 

39*7 

Pea oent normal height • 

104 

99 

103 

104 

98 

101 

. * 


*Bokles* (1020) normal growth data pure bred Frieelands (Holstein*). 

f On the first day of the 6th month calf No. 10 got sick and was removed from the experi¬ 
ment. It died t * few days later from aniplasmosia. Data are therefore available only up to 
150 days of age for this calf. 


Oroteth of calves .—From Table I it will be notioed that although the weights 
of some of-the wives were below normal at birth all ware normal as regards height. 


The growth made by the calves up to the age of 180 days (180 days for calf 
No. 10) was very satisfactory. The average Weight at this age was 110 per cent 
normal and height 100 per oent normal. 


Fig. t Shows that the in wa ie in Weigbt Waa ebarannomanlt-and- improved 
from birth to 180 d*ys. In height (see Fig. II) there was so similar corresponding 
Idarease m rate of growth. In this respect, however, the calves grew normally 
throughout, never varying more titan 1 per cent above or below-normai. 
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Throughout the experiment the oalves had a very thrifty appearanoe. They 
were very favourably commented on by several cattlemen as regards their condi¬ 
tion, thriftiness and general appearanoe. 

Table II 


Average monthly consumption of concentrates and hay per calf (I) 


Month 

i 

Coricerttratas lbs* 

Ilay lbs. 

1st . 


, , 

# 


, 

. 

10 

7 

2nd . 


. 

. 


• 

• 

40 

25 

3rd . 


• • 

• 


• 

• 

80 

00 

4th . 



. 


• 

• 

104 

73 

5th . 


. 

% 


• 

• 

188 

88 

0th . 


• 

• 


• 

• 

100 

103 


(1) Average figures for four oalves only. 

Table III 

Average amount of feed consumed and feed cost per calf up to 180 days of age* 


Whole milk from 5 days of age 

Concentrates 

Hay 

Feed cost per calff 

635 lbs. 

532 lbs. 

356 lbs. 

£3 4 0 


* Average figures given for four oalves only. Calf No. 10 consumed 422 lbs. of concen¬ 
trates and 286 lbe. of hay up to 150 days of age. 

t Whole milk, 6 d. per gallon; lucerne hay, £2; maize meal, £6; peanut meal, £7 10«.; 
bran, £6; bloodmeal, £8 ; di-calcium phosphate, £15 ; salt, £3 10s. Orf. per ton. 

{The amount of concentrates consumed per calf is in keeping with the results 
of overseas investigations, but the consumption of hay is slightly low. 

The total feed cost amounted to £3 4s. Od. per calf. This cannot be considered 
excessive Of the total feed cost the milk accounted for 60 per cent and the 
concentrates and hay for 60 per cent. 
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Summary 

During a period of 180 days the Ayrshire x Grade Friesland calves in the 
experiment each consumed a total of 635 lbs. of whole milk, 532 lbs. of concentrates 
and 356 lbs. of hay. The whole milk was fed from the 5th to the 70th day. 

The ration proved very satisfactory from a growth point of view. The average 
weight and height of the calves at 180 days of age were 110 per cent and 100 
per cent normal respectively. 

The cost of feed amounted to £3 4 8. 0 d. per calf. The whole milk accounted 
for 50 por cent and the concentrates and hay for 50 per cent of the feed costs. 


Experiment 2 

From the results of Experiment 1 it will be clear that, if the whole milk part 
of the ration could be reduced without loss of efficiency, the feed costs per calf 
would be reduced considerably. The object of Experiment 2 was, therefore, to 
investigate the possibility of rearing calves successfully on a smaller allowance of 
whole milk than was fed in Experiment 1. 


Experiment 2 was carried out during the period 22nd October 1932 to 30th 
May 1933. Seven calves, bom between the 22nd October and 30th November 
1932, were used. 

Rations fed .—Whole milk was fed twice daily according to the following 
schedule:— 


Period m days 

Period 

in 

weeks 

Whole'milk 
per calf 
per day 

1 st day with dam ........ 


pints 

2nd day dam's milk. 

1st 

4 

3rd to 4th day dam's milk. 

.. 

6 

5th to 7lb day whole milk ...... 

., 

6 

$th to 14th day whole milk. 

2nd 

8 

15th to 21st » .. 

3rd 

10 

22nd to 28th f> „ ...... 

4th 

8 

29th to 35th »» ,, ...... 

5th 

6 

36th to 42nd ,, „ ...... 

6 th 

6 

43rd to 49th „ .. 

7th 

4 

50th to 58th ,i ...... 

8 th 

2 

57 th to 180th „ .. 

9th to 26th 

0 
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Each calf, therefore, received a total of 428 lbs. of whole milk, or 408 lbs. of 
saleable milk. 

The roughage and concentrate rations were the same as those fed & Experi. 
ment 1, viz., lucerne hay and the following concentrate mixture 
160 lbs. maize meal. 

60 lbs. bran. 

60 lbs. peanut meal. 

26 lbs. bloodmeal. 

6 lbs. di-calcium phosphate. 

6 lbs. salt. 

Experimental Results 
Tabus IV 

Record of growth from birth to 180 days 


— 

Calf 
No. 60 

Calf 
No. 01 

Calf 

No. 82 

Calf 

No. 62 

Calf 

No. 63* 

Calf 

No. 16 

Calf 
No. 64 

Average 

Normal f 

Weight at birth, lbs. 

78 

86 

74 

74 

75 

85 

80 

78*1 

00 

Per cent normal weight . 

81 

66 

82 

82 

83 

04 

80 

87 

... 

Weight at 180 days, lbs. . 

800 

815 

315 

200 

265 

815 

320 

802-6 

840 

Per cent normal weight . 

86 

60 

00 

83 

76 

00 

92 

87 

... 

Height at birth, ins. 

26*6 

28*5 

28*6 

28-8 

28*8 

27-8 

27*8 

28*0 

28*3 

Per cent normal height . 

64 

101 

101 

100 

102 

08 

97 

60 


Height at 180 days. Ins. . 

87*2 

88*1 

88*8 

88-8 

37*8 

37*8 

87-2 

87*8 

80-7 

Per oent normal height . 

64 

66 

67 

68 

64 

05 

04 

05 

... 


* Suffered from anaplasmosis during 4th and 5th months, 
t Eckles’ (1920) normal growth data for pure bred Frieslands (Holsteins). 


Growth of calves.—It will be seen from the individual birth weights and heights 
of the calves that they were on the whole smaller than those used in Experiment 1. 

The average weight at birth was 78*1 lbs. (87 par oent N.) and at 180 days 
of age 303 lbs. (87 per cent N.) and, while the calves were practically normal as 
regards height at the commencement of the experiment, their average height at 
180 days of age was 37*8 inches (05 per oent N.). 

The growth data show, therefore, that the calves were not as well developed * 
at the conclusion of the'trial as those in Experiment 1. 

From Figs. Ill and IV it will be noticed that, taking into consideration their 
smaller size at birth oompared with the Experiment 1 calves, satisfactory growth 
was made during the first 90 days of the experiment. During the last 90 days, 
however, there was a definite decrease in rate of growth both in weight and* in 
height, This decrease was due to the faot that after the feeding of whole milk 
Was discontinued, great difficulty was experienced in getting the calves to eat 
sufficient concentrates *(see Table V). In addition calf No. 63 suffered from a mik) 
attack of anapjaamows during the 4th and 6th months of the experiment. 
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Weight in 
Pounds 



Height in 
Inches 



Age in Days 


20 


50 
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Although the calves apparently did not make normal growth when compared 
with Ecklea’ normal growth data and did not do aa well as the Experiment 1 
calves, they had a sleek, thrifty appearanoe at the conclusion of the experiment, 
and were considered well grown for their ages by experienced cattlemen. Their 
development since the conclusion of the trial has shown that they will grow into as 
satisfactory cows as the Experiment 1 calves. 

Table V 

Average monthly consumption of concentrates and hay 


Month 

Concentrates lbs. 

Hay lbs. 

1st. 




9 

13 

2nd. 


• 

• 

37 

65 

3rd. 

• 

• 

• 

74 

110 

4th. 

• 

• 

• 

81 

136 

6th .... 

• 

• 

• 

111 

158 

6 th .... 

* 


* 

138 

177 


Table VI 


Average amount of feed consumed and feed cost per calf up to 180 days of age. 


Whole, milk from 5 days of age 

Concentrates 

Hay 

Feed cost per calf * 

408 lbs. ... 

j 

450 lbs. 

64P lbs. 

i 

£2 10 6 


* Whole milk 8d. per gallon j lucerne hay, £2 ; maize meal, £6; peanut meal, £7 10a.; 
bran, £6 j bloodmeal, £8 ; di-calcium phosphate, £15; salt, £3 10a. Od. per ton. 


From Table VI it will be noticed that the calves consumed on the average 408 
lbs. of whole milk, 460 lbs. of concentrates and 649 lbs. of hay. The consumption 
of oonoentr&tes is definitely low and, as pointed out previously, is no doubt partly 
responsible for the slower growth during the last throe months of the experiment. 
The calves consumed on the average 227 lbs. milk and 82 lbs. concentrates less and 
293 lbs. hay more than the Experiment 1 calves, 
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In view of the fact that satisfactory growth was made during the first 90 days 
of the experiment it is considered that the milk allowance (408 lbs.) was adequate 
and the schedule followed satisfactory. 

The total feed cost per calf up to 180 days of age was £2 10a. 6 d. y and of this 
amount the whole milk accounted for 40 per cent and the concentrates and hay 
for 00 per cent. These costs should be considered very low. 

Summary 

During a period of 180 days the Ayrshire X Grade Friesland calves in Experi¬ 
ment 2 consumed a total of 408 lbs. of whole milk, 450 lbs. of concentrates and 649 
lbs. of hay. The whole milk was fed from the 5th to the 56th day. 

The ration proved satisfactory from a growth point of view. 

The feed cost per calf amounted to £2 10a. 6cZ., and of this amount the whole 
milk accounted for 40 per cent and the concentrates and hay for 60 per cent. 

From the practical point of view the ration fed to the calves in Experiment 2 
proved efficient and considerably more economical than that fed in Experiment 1. 
A saving of 13a. 6d. per calf was effected. 

Acknowledgments. —I am indebted to Dr. D. G. Haylett, Director of the 
Matopo School of Agriculture for providing the necessary facilities for carrying 
out the experiments ; to Dr. A. E. Romyn, Chief Animal Husbandry Officer, for 
technical advice and assistance throughout the experiments and assistance with 
the preparation of this report; to Mr. R. H. Greaves, Stockman, for regularly 
weighing and measuring the animals and supervising the feeding. 
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PAMPAS GRASS AS WINTER COW-PEED 


BY 

B. C. ASTON, 

Chief Cherniak Dep irltnent of Agriculture, New Zealand 

(Roprmted train the New Zealand Journal of Agriculture , Vol. 48, No. 5, 21st May, 

1934.) 

In this Journal for October, 1932, was givon some account of the successful 
utilization of the tall South American plume grass known as pampas grass 
ifiynerium (Cortaderia) argenttum), universally grown as an ornament in gardens 
where it produces tall dense tussocks which, including the flowering stalk and 
plume, attain a height ol 10 ft. to 12 ft. Whon grown in gardens the mass 
of material produced in the course of years presents a bulk of herbage 
which would not impress any one, least of all a dairy-farmer, as being 
likely to prove an attractive feed for cows, the persistent dead leaves 
of the tussock mixed with the tall coarse loavos showing a dry innutritio us- 
looking mass. When, however, dead or old leaves are prevented from 
accumulating by firing every year after cattle have oaton down the 
succulent green portions and some of the dead loaves also the subsequent 
growth is tender and easily grazed by cows. Knowing that this material 
grows at the rate of a foot a month and produces per acre 50 tons of green edible 
matter of higher dry-matter content than turnips or mangels, that it will be 
greodily eaten by cows in the winter, that it cannot spoil with bad weather {drought, 
heavy ranis, or gales), that it requires no weeding, no cultivation, and no fertilizer 
and hardly any attontion after once planting, the rapid growth of green succulent 
leaves is impressive in the extromo. The clumps will grow on any kind of soil 
and, when possible, throw down roots to a depth of 8 foot below the surface, 
which enables the giant tussock to search over a large area for the plant food and 
water which it requires. One can easily imagine the average dairy-farmer being 
sceptical as to the good news and looking for the catch in the system which in the 
Northern lands, at least, does away to some extent with the laborious hay and 
silage making and root-growing. The method is being thoroughly tested by 
independent farmers in the Waikato and Mr. McClean is distributing roots of the 
grass as far south as Wellington. Arrangements are being made to test the use 
of this grass on the pumice lands where it grows vigorously and where it can have 
suoh a good root-run in that deep permeable soil. 

( 429 ) 
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In spite of the sometimes pathetic attempts of cattle to get at pampas and 
devour it, these attempts have been disregarded as evidence that it might be 
desirable to cultivate if for food purposes, in spito also of the advice of two eminent 
men—Sir George Grey and Dr. Curie—who seemed to anticipate its future value. 
One observer tells how cows will lie down on their sides in an evdeavour to get 
thoir heads under the bottom wire of a fence to eat the pampas, often destroying 
fences in their attempts to get at this favourite fodder. When this happened 
the farmer merely strengthened his fences, shutting his eyes to the value of such 
evidence. One farmer, Mr. Georgo Short, of Dargaville, writes that twenty-two 
years ago he had his first experience of pampas, and since then he has always grown 
it for shelter and stock-food for in winter all stock aro fond of it, breaking down 
good fences to get at it. lie has grown it on drain banks, in paddocks, and on 
hill land. It grows as well on poor gum land as it does on good swamp land. 
It would be a groat asset to exposed farms near the coast whore other shelter 
cannot thrive owing to salt winds. Mr. Short has not grown it for fodder 
alone, but knows its value as stock-food. He sends photos of hedges he 
planted at Turiwiri, Northern Wairoa, one of the oldest of which is six years 
old and 10 ft. high and shows signs of being well grazed as far as cattle can 
reach. 

To Mr. Alec McClean, of Waitakaruru, Hauraki Plains, must, however be given 
the groat credit of being the first to profit adequately from his observations that 
cattle are inordinately fond of pampas in the autumn, by systematically planting 
and using it as winter feed as described in the previous article. Since then, Mr. 
McClean has extended his plantations and has continued to use pampas systema¬ 
tically as winter food and has answered all inquiries which have come from both 
local and overseas farmers. Ho has willingly received and explained to deputations 
of agriculturists, chemists, veterinarians, pressmen, and other farmers his method. 
He has also supplied at a nominal price, roots to those desiring to make experi¬ 
ments. Success has not come to Mr. McClean without perseverence in the face 
of many obstacles. Without knowing any of the previous opinions or work of 
others with pampas, and without any official guidance and advice, and, as he puts 
it, in the face of all sorts of discouragement and carping criticism which required 
quite a lot of determination to disregard, he has demonstrated beyond doubt that 
a new fodder plant is available which is destined, it is thought, to have very far 
reaching effects in cheapening production in every branch of cattle-farming. 

Being a grass, this new fodder is particularly suitable for balancing the diet of 
cattle when the tendency is for the protein of the natural diet, pasture, to rise to 
excess of requirements as exhibited by many high fertility pastures in late summer 
and autumn when clovers often predominate to such an extent that the pasture 
presents the appearance of a clover ley. Green maize is often used as a summer 
supplementary soffit^ crop for dairy-oattle, but the production of green maize is 
expensive, considering that the plants only last one season and require preparation 
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of the soil, manuring, and finally carting of the crop, all involving labour and 
expense, whereas pampas is a perennial crop which can be grazed in situ, and will 
smother all competing weeds. The charge made for the roots is £1 IQs. per 100 
f.o.r., so that the cost for an acre is £15, and two years from the date of planting, 
as well as in subsequent years, it will support with suitable run-off over fifty head 
of mature stock for ten weeks, so that, viewed as an investment, the plantation 
of 1 acre of pampas is an eminently payable proposition. 

The writer does not advise farmers to go to the expense of buying enough 
plants for an acre until they have tested the matter on a small scale. In gardens 
this plant is apt to outgrow its welcome and when once a clump has established 
itself in a garden it requires considerable effort to eradicate or even reduce it. 
Henoe any farmer desiring plants has only to ask his friends who will probably 
be glad to give him permission to take as much as he wants, but this will be a 
strong man’s job. 

Pampas does not appear to spread from seeds in the southern portions of the 
North Island, but in the Auckland and North Auckland districts it is regenerat¬ 
ing rapidly by this method, especially on railway enclosures and waste lands. It 
is readily distinguished from toetoe by the stouter, tailor habit and denser plumes. 

The result of pampas feeding on Mr. McOloan’s own cattle has been the 
subject of investigation by competent visitors who have expressed their apprecia¬ 
tion of the condition of the stock on the farm. Although milking what is called 
“ a very ordinary herd,*’ mostly Jerseys, he is topping his district against all 
suppliers for amount of bufctorfat per cow per month, which is shown by the 
factory returns, although many of his neighbours have well-bred stock with high 
buttorfat records. Mr. McClean’s results are all the more remarkable as no top- 
dressing is done on his farm. The soil is not excessively moist in Ngatea and in 
summer months it becomes decidedly dry. The soil is peaty, the subsoil being 
a rich clay. For further information of the Hauraki Plains soils see the New 
Zealand Journal of Agriculture, June, 1914. 

Mr. C. R. Taylor (country assistant to the Chemistry Section at Rotorua), 
with a view to determine the value of pampas in the pumice lands, met Mr. 
McOlean at Rotorua and at his roquost afterwards visited his farm at a time when 
the pampas feeding was in full swing—August, 1933—a previous visit having been 
made in midsummer. His stock are in wonderful condition and attack the giant 
tussocks with evident relish,which is not the result of undue starvation but the 
palatableness of the pampas. Nothing appears to be wasted, as the stock eat the 
tufts almost to the ground including some of the dried-up material—even the 
plumes. 

Mr. McClean’s method of laying out his plantations is simple and efficient. 
An area 1 to 2 chains wide and several chains in length is planted in the spring with 
pampas roots fi ft. apart which provides approximately one thousand plants to the 
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acre. These are not fed off until the seoond year, by which time the estimated 
yield of green material per plant is, roughly, one ewt, or 60 tons to the acre. This 
figure, so far as weight is oonoemed, compares more than favourably with the yield 
of the average swede crop as grown in New Zealand. In dry matter the pampas 
is much richer than swede or mangel. During the winter ending September 
1932, Mr. MoClean wintered 106 head of grown stock on 2 aores of pampas with 
only a 40-aore run-off paddock. This gives some idea of the great ultimate winter 
carrying-capacity of his 200-acre farm when the whole 10 aores of pampas now 
being grown is ready to feed off. It is considered that it will not be neoessary to 
grow more than 10 acres for winter feed when the farm is fully developed and 
stocked to oapaoity. 

During the past winter Mr. MoClean has fed 130 head of grown stock and 70 
head of young stock on 2 aores of pampas with a run-off of 48 aores. Feeding-off 
was commenced on the 14th June, 1933, and finished on the 20th August, a period, 
approximately, of ten weeks. Reckoning two thousand plants to the 2 acres, 
this provides two hundred plants per weok for 130 head, or, roughly, one and two- 
fifths tussocks per beast per week. Allowing 1 cwt. of green material per plant, 
each animal will consume 160 lb. of green material per weok in addition to that 
obtained from the pasture run-off. Under the conditions obtaining at Waitaka- 
ruru (latitude 37 degrees south), this amount of supplementary fodder appears 
sufficient to maintain stock in good healthy condition. In more rigorous climates 
one would expect a greater consumption to be required to produce the same results. 
The method by which the cow with its soft mouth is able to demolish and graze 
these tall sedge-like growths varies with tho individual. Some animals favour 
pulling the canes from the base while others take hold of tho loaves almost at the 
tips. Either method appears to be equally easy to stook and causes them no 
inconvenience whatever. Next year there will be available on this farm from 8 
to 10 acres of pampas, some of which will be reserved for an experiment in summer 
feeding. The proper time to plant pampas is at the beginning of spring or after 
the worst of the frosts are over. Frost undoubtedly cuts back an inch or two of 
the tender young growth, but not sufficient to do material harm to the plant. 
New plants are obtained by sub-division of old matured clumps into single shoots 
with just a little of the root attaohed. A sharp-edged spade makes a useful ins¬ 
trument for cutting out new plants from old tufts. No particular care or skill 
appears neoeasiry in planting new areas so long as the right season is chosen. 
New plantations should be allowed to grow and develop until their second year 
from planting after which they may be grazed regularly either in wintor or summer 
as may be most expedient. Following the feeding-off in breaks the whole of the 
residue left by dm stock consisting of dry mounds of dead leaves if fired, whioh 
dears up all the wasted material tramped under foot and neglected by the stock 
and reduces the tufts to a reasonable size. Firing appears to favour the subsequent 
development of a more luxuriant growth whioh may be partly explained by the 
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fertilizing effect of the ash. Mr. MoClean’s methods and stock were carefully 
examined by Mr. C. R. Taylor from whom and from the owner himself the writer 
derives his information, and could find nothing to which he could take exception. 
Mr. MoCiean’s revolutionary practice is certainly giving excellent results at 
present and there is not the slightest evidence that might indicate any ill-effects 
to the cattle from grazing as a supplementary fodder such an apparently jrank 
material as pampas grass. The fibre is very short in the grain and the leaves 
readily break up into the smallest pieces. 

Perhaps the feeding of pampas may be extended to cover supplementary 
requirements of early spring when stock tend to scour, for which it is an antidote 
if similar in action to tootoe (Goldie), and late summer when the pasture tends to 
be overloaded with clovers and therefore requires balancing with a diet less rich 
in protein and still palatable, which pampas oertainly is. The feeding of exoess 
of protein is wasteful and, some authorities hold, injurious, (see the New Zealand 
Journal of Agriculture , February, 1929, p. 97). 

Droughty summers are not unknown in the North Island dairying districts, 
when the pastures dry up and the oattle Buffer. It is easy to see that such a drought 
resistant grass as pampas is likely to be a good insurance against the ill effects of 
food shortage on a valuable herd as a time when other supplementary fodder is 
not available. 


Conclusions 

Pampas grass grows at the rate of a foot or more a month from the dividod 
root-stocks when planted out in the paddocks, and one thousand plants may be set 
in an acre of ground. In from eighteen months to two years these plants may be 
fed off in breaks which yield 60 tons of green matter to the acre. Cattle are very 
fond of the plants in their second year, and even ordinary grado cows improve in 
condition and give an increased butterfat test immediately they commence graz¬ 
ing this new fodder, the rise in the test being as much as 0*3 per cent, which is 
lost if the cows are taken off the pampas. Cow remaining on pasture as a oontrol 
show no increase. This is the result of two years experience. Pampas tussook, 
if to be used for grazing, should not be fed off later than the second year; if left 
until the third year, although better for shelter, they are more difficult to graze. 
After the first year’s grazing the tussooks may be grazed regularly every year. 
After the plantation is eaten down it is cleaned up by fire to destroy the dead 
rubbish. In a few days may be seen emerging from the charred remains of the 
pampas tussock many green shoots which grow so rapidly that in six months they 
may reach 7 ft. in height. 
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Compared with ordinary pasture grass, which has 75 per cent; pampas only 
contains 70 per cent, of water, while turnips contain 90 per cent. Hence pampas 
is rich in dry matter compared with other green fodders. 

Mr. C. K. Taylor in going through the pumice country has taken the oppor¬ 
tunity of inspecting slid ter-belts of pampas, and finds them regularly grazod every 
winter by stock leaving good pasture to do so. He concludes that pampas has an 
economic value hitherto undreamed of and a definite place in every farm in the 
future. 

The difficulty of providing winter feed on a bush section where there is no 
ploughable land may possibly bo overcome by tho use of pampas. 
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Sugarcane in the Punjab, Parti. P. E. Lander and Ramji Narain (Ind. J. 

Agric . Sci . 5, 213). 

The sugar industry of the Punjab must depend for its success very largely on the 
new imported Coimbatore varieties, the quality of which, taken as a whole, has shown 
a steady improvement during recent years due to the introduction of continually im¬ 
proved varieties. The sugarcane-survey carried out from 1927 to 1932 in a number of 
districts of the Punjab has shown that these new varieties invariably give better yields 
of cane and sucrose per acre than do the local canes. Based on yields per acre the 
South Eastern Punjab appears better suited climatically for the production of cane 
than other localities although the Central Punjab produces a somewhat better cano. 
With the introduction of these new varieties, the period of optimum ripeness during 
which the cane is available for crushing ha^ been considerably extended and now varies 
from 120 to 135 days according to locality. Since most Coimbatore varieties do not 
ripen before December, the cultivation of early ripening local varieties such as Katha, 
Lalri, etc., is still a necessity for early crushing. 

All varieties are susceptible, in varying degree to the ill effects of frost, and the 
extent of the damage depends very largely on the condition of the cane at the time 
frost occurs, healthy canes and those which have received recent irrigation or rainfall 
will be able to resist frost much better than the same varieties deprived of these mitigat¬ 
ing circumstances, Generally speaking the Coimbatore varieties may be arranged as 
follows in order of decreasing resistance to frost:— 

Co. 270, Co. 281, Co. 285, Co. 290, Co. 213, Co. 223, and Co. 205. 

Canes with succulent leaves and a low fibre content have been found to be parti¬ 
cularly susceptible to injury by insects and disease. 

Tho flowering of canes which occurs only in the case of Coimbatore varieties, marks 
the ond of vegetative growth and does not indicate any deterioration in the quality of 
the cane, and is very likely the result of tho particular climatic condition prevalent from 
September to December. 

Ratooning is becoming increasingly popular with the introduction of the new Coim¬ 
batore canes, as these havo proved to be particularly well suited for this practice. The 
ratoon canes, liowovor, furnish a continuous source of food supply to the various pests 
common to the crop, and a close watch on a ratoon crop is therefore necessary if the 
multiplication and spread of such pests is to bo avoided. (A uihors ’ abstract). 


Organism* associated with sugarcane mosaic and their relation to the mosaic 
virus. S. V. Dbsai. (Ind. J. Agric. Sci. 5, 3C7). 

A method for isolating species of pleomorphic unstable bacteria from sugarcane 
affected with mosaic has been standardised, and the different cyclostages of those 
bacteria have been studied morphologically, biochemically ond cultural!*. 

( 436 ) 
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The bacteria are unique in having a short bacterial cyclostage and an unusually 
long filterable and invisible cyclostage. 

The relation of this filter passing cyclostage to the mosaic virus has been established 
by serological reaction ; for this purpose rabits were immunised by inoculating increas¬ 
ing dosep of (1) mosaic virus, (2) filterable form of bacteria, (3) bacteria and (IJhealthy 
leaf juice. 

The agglutination, precipitation and complement fixation reactions brought out 
the relation of mosaic virus and filterable forms of the bacteria. In vitro neutralisation 
and inactivation of tho mosaic virus was brought about by the anti-mosaic virus serum 
and anti-filterable form serum. While anti-healthy juice serum and the anti-bacterial 
serum failed to inactivate tho mosaic virus. Hius a relationship based on neutraliza¬ 
tion and inactivation of the pathogenic principle was shown to exist between mosaic 
virus and the filterable forms of the organisms. 

Bioohemioal reactions of the organisms were different from all known speeies of 
bacteria. (Author's abstract.) 


Stinking tot of sugarcane. S. V. Dksai. (Ind. J . Agric. Sci. 5, 387). 

A new disease of sugarcane was observed at Mushari Sugarcane Research Station. 
The symptoms of the disease were wilting of the canes and rotting of the plant from 
top downwards with a strong smell of fermenting debris. The disease appeared during 
monsoon, the affected plants rotted very quickly and the stem became a mass of semi- 
solid stinking pulp. Hence it is named “ Stinking rot ”. The causative organisms 
were isolated and studied. Two types of bacteria were found in the affected tissues. 
One was pathogenic and the other saprophytic but the mixed cultures were found 
to be much more affective in bringing about the disease by artificial inoculation. 

Biochemical and cultural reactions of tho pathogenic organisms were allied to 
organisms of the pyocyaneous group but differed from B. Xanthochlorum , B. aptatum 
and B. marginale , which represent the allied pathogenic types of this group. 

The organisms were non-pathogenio to potato, beans, tomato, tobacco and other 
plants tried* The pathogenicity being confined to sugarcane. Infection in plants is 
considered to be through top shoot borer boles. The “ dead heart ” formed a suitable 
medium for mass development which initiated vigorous rotting, some plants being 
killed within a fortnight. (Author's abstract). 


Tht parasitism of Sclerotiam oryzae Catt. B. B. Mundkub, (Ind. J. Agric. 

Sci. 6, 393;. 

Differences in the symptoms of sclerotial disease of rice as described by different 
investigators are pointed out. Cultures assembled from various geographic locations 
fell into four groups'and this paper deals with two of them. One Sclerotium had 
coloured hyphae, Mall smooth sclerotia and ability to change the colour of certain 
substrates and was identified as Sclerotium oryzae Catt. The other had a hyaline myce¬ 
lium* was unable to change the colour of substrates, possessed larger sclerotia with a 
rough surface and W* identified as ftkitoeknip nicrofderotia Mat/, 
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Disease was not produced in pots and fields heavily infested with sclerotia. The 
fungus occurs in the rice fields and sclerotia can be se^n infesting the sheaths and culms 
of healthy plants. Some plants with excessive filler had sclerotial infestation while a 
large number did not. Sterility could not be correlated with the presence of these 
fungi. The conclusion is drawn that under normal Indian conditions, &. oryzae is 
unable to produce any disease in rice. (A uthor's abstract.) 


Som« shumtwm on the euential o9 content of roiha gran (Cymbopogan 
Martini var. matin). Gtbdhari Lai, (Ind. J. Agric. Set. 5> 415) 

A study of the seasonal variations in the oil content of rosha grass (Cymbopogan 
Martini var. moiia) show's that *be leaves yield the largest amount of oil throughout 
the soason. The whole plant gives the maximum amount of oil about a week after 
flowering. The time extending from the fourth week of October, and the third week 
oFNovemberhnsboen found to be the ‘ maturity ’period and best suited for harvesting 
the crop and distillation of oil . 

Intermittent attacks of frost decrease the oil content of the leaves, flowers and 
the entire plant tothe extent of!3per rent, 59 per cent, and 32 ]>er cent, respectively. 

Stacking the grass before frost does not arrest the decline in the oil eintent. The 
crop, for distillation purposes, should therefore he hsrvostod before the onset of frost. 

Chemical examination of the oil indicates that the leaves (9f>06 per cent total 
geraniol) yield the best quality oil; flowers-heads (94*43 per rent toial geraniol*, 
and stalks (95*03 per rent total geraniol) give an oil of slightly inferior quality ; 
whereas the stacked grass (91*93 per cent total geraniol) yields the poorest quality 
of oil. (Author'8 abstract ). 


Studies on Rhizobium leguminotaram of berteem (Trifolium alexandri- 
nnm) M. R. Madhok (Ind. J. Agric. Set. 5, 428). 

A study has boon made of the organism infer ting the roots of hersepm or Egyptian 
clover. The organism has been found to be a pseudomonas having its cross inoeulant 
in the organism infecting the roots of shaftal (Trifolivm rempinatum). 

The growth of the organism on some of the more important media has been 
studied. The pfl tolerance of the organism has been found to be as low as 5*0 on 
the acid side and 10 or probably a little more on the alkaline side. The thermal 
death point has been found to vary from 52°C. to 64°C. though in fully grown soil 
cultures it has been able to resist a temperature upto 75°C. 

The movement of the organism in soil is very slow hardly half an inch in 15 
days. 

The organism retains its infective power on the inoculated seed for about seven 
weeks. 

U lira violet rays exert an injurious effect on cultures of the organism. (Author's 
abstract). 
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The influence of progressive ripening of fodders on the mineral nutrition of 
cattle, Part I.—Mineral composition and the mineral balance as in* 
fluenced by progressive ripening of fodders* A. Viswanatha Iybb (Ind. 
J. Veil/. Sci. and Anim . Husb. 8 , 129 ). 

The first paper in this series deals with two distinct questions 

(a) The mineral composition of some fodders. 

(b) The assimilation of minerals from these fodders. 

The mineral composition of four fodders, viz., (1) ‘Rhodes grass hay, (2) Aurang¬ 
abad hay, (3) Spear grass hay and (4) Juar hey at different Rtages of maturity, has 
been determined. 

The mineral content was found to vary from fodder to fodder and with the state 
of maturity. 

Feeding tests were carried out with these fodders to study the assimilation of 
minerals. 

It was found that the state of maturity greatly affected the mineral assimilation, 
the first cut invariably gives positive mineral balances and Ihe mineral balance 
becomes less favourable as maturity advances. 

To obtain positive balances, both Cft and P must be sufficient. For example 
with Jouar P intake is always high, yet, owing to low Cn intake, balance of both Ca 
and r becomes negative. 

The actual minimum intake values found in these experiments arc.—10 gmns. 
P 2 O ft and 15 grms. CaO for an animal of 750 lbs. live-weight. With less Ca and P 
than these amounts no positive balance is possible under any circumstances. 

Another point of interest iB that while a positive liine balance can be obtained 
when the lime is above tho minimum hut the phosphoric acid below, the converse, 
viz,, a positive phosphoric acid balance when lime is below the minimum seems un¬ 
attainable. 

Tt must bo emplmsisod that these mineral quantities yield positive balances 
when conditions are otherwise favourable. (Author'8 abetrad ). 


The influence of progressive ripening of fodders on tho mineral nutrition of 
cattle, Part II.—Urine characteristics as influenced by progressive ripening 
of fodders. N. Krishna Ayyar (Ind. J. Vety. Sci. and Anim . Hush. 5, 140). 

Four typical fodders at different stages of maturity were fed to cattle and the acid 
base balance of the resulting urine was studied. It has been noted that the early- 
cut fodders aro marked by the elimination of large volumes of urine, definitely attri¬ 
butable to the high amount of alkalis in the food and that with advancing maturity 
the total fixed bases decrease and the pH of the urine tends to become lower. The 
bases in the urine of two early-cut fodders were very low and later-cuts of the same 
fodders showed seribus deficiency of bases. One late-cut fodder produced definite 
nutritional acidosis marked by a large increase of urinary ammonia ; the aoidnsfa 
being due not to increased acid production but to the deficiency of fix< d 1 ases. Two 
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of the fodders Were grown on similar soil, yet the one yielded a highly alkaline urine 
and the other an acid urine. Hence the species of grass and the stage of maturity 
both profoundly influence the mineral supply to and the acid base balance in the 
animal. 

' Liino and magnesia show increased deflection into the acidic urine. The excretion 
is not proportional to the intake but depends almost entirely on the pH of the urine. 
This suggests that the animal experiences difficulty in retaining minerals when the 
urine becomes acid. This view is supported by the mineral balance data presented in 
tho paper. Urinary loss of calcium being closely related to the pH of the urine, 
it is possible that calcium assimilation is influenced by urine reaction. 

It lias also been observed that there is an inverse relationship between urinary 
lime and urinary phosphoric acid. (Author's abstract). 

The influence of progressive ripening of fodders on the mineral nutrition of 
cattle. Part UL—The blood characteristics as influenced by progressive 
ripening of fodders. N. U. Das Gupta (Ind. J. Vety . ticu and Anim . 
Uusb. 5 , 148 ). 

A marked change in the inorganic phosphorus of blood of bullocks is noticeable 
within three days alter a change of ration and the lull effect of the change is attained 
in less than three weeks. The level of the inorganic phosphorus of scrum is dependant 
upon both the dietaiy pliosplioi us level and the nature of tho food. 

Blood calcium varies with different fodders. It is not related to tho calcium 
content of tiic food, and there is no direct relationship between tho Ca/P ratio and the 
serum calcium, but the blood calcium level is influenced by the nature of tho food and 
tho stage of maturity of the fodder. JSerum calcium is frequently parallel to the 
acid base balance and tho urinary excretion of calcium ; but there are important ex¬ 
ceptions to these rules. 

During the course of this work certain modifications in tho methods of blood 
analysis were found to be advantageous and are described in the text. (Author's 
abstract). 


Minerals in pasture grasses in India. A. Viswanatha Iybb (Ind. J. Vety. Sci. 

and Anim . Hush. 5,184). 

In this paper the mineral composition of three species of grass, viz., Andropogon 
contortus , Cynodon Dactylon and Dennisetum cenchroidcs grown at Pusa, Sabour and 
Bangalore has been studied. 

Description of soil and its influence.—Fum soil is a light sandy loam with a very 
high lime and very low available P*0 5 and K*0 contents. 

Sabour soil is a slightly heavier sandy loam with an average mineral contont. 

Bangalore soil is red laterite with a very low lime content and average P t O| and 
tending to be aoidio. 
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It was found that distinct differences in mineral content of Hie grasses oould be 
attributed to the soil. For example, the plants grown at Fusa contained more lime 
and less pho^phoiic acid than the average* 

Influence of aperies .—It was found that each species of grass showed a tendency 
towards a mineral make-up pec j liar to itself. Cynodon Iktctylon invariably showed a 
considerable excess of lime over phosphoric acid while in Pmnisetum cenchroHes the 
tendency was for phosphoric acid to exceed the lime. This is rather unusual and is 
seen only in one other example, viz.> Jouar reported in 44 Tlte influence of Progressive 
Ripening of Fodders on the Mineral Nutrition of Cattle, Part I, 1935”. 

Influence of ; naturing .—Maturity was found to exert a considerable influence on 
the percentage of nitrogen and potash in the grass, and a smaller influence on the 
percentage of phosphoric acid and only a minor effect on the percentage of lime and 
magnesia. 

Influence of cultivation .—There is an indication that cultivation is likely to affect 
the mineral content of herbages for example, Andropogon contortua grown at Bangalore 
in 1932. (Author'8 abstract). 


Globidioftis in Indian cattle, with a description of a new species. S. R. Hassan 

( Ind .«/. Vety. Sci. and Anim. Hmb . 5, 177 ). 

The article records clinical observations and laboratory findings regarding the 
protozoan organism 0. Jusifonnia 9 in cattle in India. This organism has not hitherto 
been reported in this country and it will be of interest to workers engaged in clinical 
meat-inspection and post-mortem examinations. 

The observations are based on the study of five cases in the ox, four being in 
transport bullocks purchased in the United Provinces, and the fifth case was a coyr 
in Gurgaon district of the Punjab. 

The infection was associated with rinderpest infection, therefore no definite 
clinical syndrome could be attributed to this parasite alone, excepting that the bowel 
disorder in the course of the rinderpest was very much aggravated and the excreta 
wero stained red due to haemorrhage in the alimentary tract. 

Post-mortem examination revealed the presence of whitish, spherical, parasitic 
bodies resembling sarcosporidial cysts in the mucosa of the aboma sum, duodenum 
and ileum. The general appearance of the affected mucous membrane varied ac¬ 
cording to tho amount of infection. The areas heavily infested were raised from 
the surface, became thickened and showed petechue, ecchymoses and haemorrhages 
of varying dimensions. 

There were also patches of connective tissue hyperplasia and erosions in the 
mucosa, which were considered the site of ruptured cysts. The size of the cysts 
was on an average l mm. in diameter. 

For diagnosis repeated microscopic examinations of the ftcal stained smears were 
necessary, m the apotoA and young cysts were not easily appreciated and studied in 
unstained fireih pcsfwrtmos. In the writer’s hands Oiemsa’s stain proved to be 
the best. 
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Microscopical examination reveals that each cyst is composed of spherical re* 
{tactile plasmodic globules varying in size from 60 to 90 and having up to 48 or more 
nuclei in a single optical plane. These nucleated globules develop into spores, which 
when mature appear as elongated spindle-shaped bodies with both ends tapering, one 
being more finely pointed than the other, and measuring • 13 mm. in length on the 
average. The nucleus is vesicular in type, oval in shape, and is located more towards 
the less pointed end. 

The writer is of the opinion that the parasite is causing injurious effects in the 
alimentary tract of cattle by direct invasion and possibly acting as a medium to expose 
the tissues to other infections, and must thcreforo be regarded as a cause of oxonomic 
loss to cattle-owners in this country. (Author's abstract). 


A hitherto undescribed piroplasm of goats (Piroplasma taylari Sp. nov-) 

S. M. Sarwar (Ind- J. Vety. Sci. and Anim. Hush. 5, 171). 

4 new species of ovine piroplasm has been described and named 1 iroplasma tay- 
tori Sp. nov. The parasite was recovered by the author from a goat which had re- 
oontly died in village Malwale, District Sheikhwpum, Punjab. The post-mortem 
findings are recorded and from these it is presumed that the goat died of piroplas- 
mosis. 

The author has discussed in detail the morphological and divisional characters 
of the hitherto known piroplasms of goats and sheep, and compared them with Piro¬ 
plasma taylori. Tho chief distinctive features of this new r species are its morj hological 
and divisional characters. Contrary to the usual mode of division of the know n ovine 
piroplasms, the parasite is found to divide into two elements or into multiples of two, 
at one and the same time. The number into which tho parasite id to divide appears 
to be predetermined. The parasite occurs in the red blood cells ollher singly or in 
J, 4, 8 and 16 elements. Extra cellular parasites also, in difftront stages of division, 
are frequently observed. 

Hie generic name of piroplasma has been retain*. d by the author, for the present, 
an account of the inadmissibility of the three recognised genera ; habesia, Nuttallia 
an d'lheileria. (Author's abstract). 


Bovine surra in India, with a description of a recent outbreak* P. R. Krishna 
Iybr and S. M. Sarwab (Ind- J- Vety . Sci- and Anim. Hueb. 5,158). 

An outbreak of bovine surra which occurred in the Imperial Cattle ! arm at Ka mal 
in which the affected animals exhibited symptoms of brain affection is described. 
A r&8um<$ of previous outbreaks of this condition in India with special reference to 
the symptoms noted ip each outbreak is given. “ Layer 205 ” was found to be an 
efficient therapeutic And prophylactic agent in the control of this disease. Tartar 
somatic was not found to be suitable for this purpose on account of its toxicity and 
failure to prevent relapses in the treated animals. (Author's abstract). 
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Stadias on thi problem of variation and heredity of the milk yield in dairy 
cattle* Liblbov, M. P. (Proc. Leningr. Inti* Dairy Cattle Breed* l, 34-55# 
1933.)* 

In analysing 1203 lactation yields for the years 1907-1931 of Rod Danish cattle 
at the dairy farm of the Institute, the author comes to tho conclusion that feeding must 
be regarded as the major cause of variability of the lactation yield. The history 
of the herd may he divided into five periods, drning which the average yield varied, 
as follows: I. 1907-1913, good feeding, yield =336^-39-6 kg. IT. 1914-17, poor 
feeding, yield =2965±25 kg. III. 1918-1924, very poor feeding, yield =2268^:53 
kg. IV. 1925-1930, good feeding, yield =3658^5 3 kg. V. 1931, somewhat poorer 
feeding, yield e=3204±81 kg. The author thinks that the rise from period T to period 
IV may be ascribed to the improvement of the herd by solection. Correction figures 
for the differences in feeding have been calculated, bringing the periods II and III 
to the level of period I and period V to that of period IV. They aro as follows: for 
period 1=0,11=1 • 141,111=1 -485, TV=0, V ~1 -111. A second factor of the major 
importance is age, and the author gives the following correction figures ; for 1st lacta¬ 
tion, 1*377; 2nd, 1*200; 3rd, 1-008; 4th, 1-031; 5th, 1014; 0th, 1 000 ; 7th, 1-014; 
Sth, 1*040 ; 9th, 1 -078. The author thinks that only corrections for the first three 
lactations are of practical importance, but, as he points out, these corrections are 
right only on the average, and the individual rate of development may show consider¬ 
able variations. An attempt is made to show that ihese variations may be of heredi¬ 
tary nature. On a material of 9 daughters of a sire, Bobr No. 664, it is seen that 
these daughters show on the average a much earlier development than the herd. If 
the heifer yield is taken as 100, then we get tho follow ing values :— 

Daughters of Bobr No. 

004 . . 100 133-6 153-4 155*6 148-4 149*9 

Herd average . . 100 114*7 129 0 133 5 135 *7 137 y 

The author thinks that a selection for early age at maximum yield must be of practi¬ 
cal importance (D. Kislovskii). 


* Reprinted from the Ani'val Breeding Abstracts, Yol. II, No. 2, July 1934. 
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SYNOPSIS OF THE PROCEEDINGS OF THE AGRICULTURAL SECTION 
OF THE INDIAN SCIENCE CONGRESS, 1935 

The Agricultural Section was well attended by scientists from aH over India 
and had a fruitful session. Dr. Shaw in his presidential address dealt with the 
improvements in Indian crops effected by plant-breeding. He showed how im¬ 
provements in quantity, quality and disease-resistance were the aim of plant- 
breeding work. The study of the inheritance of the property of resistant to 
wilt in rahar was a typical example and had yielded types which were resistant 
to the disease caused by Fusarium. This resistance could be combined with 
any desirable morphological character. Referring to the classic researches on 
wheat-breeding which had produced heavy yielding and good quality wheats, 
he stressed the necessity of furthering the work for producing rust-resistant 
varieties. The breeding of high-yielding varieties of linseed and other oil-seeds 
had assumed an enhanced importance due to the impetus received from the 
Ottawa Trade Agreement, but much remained to be done to evolve improved 
high-yielding varieties suitable for the Gangetic alluvium. 

The discovery of new potato types in South America had offered an uqique 
opportunity of studying the complicated problems of potato culture and fore¬ 
shadows the possibility of brilliant results. The improvement and popularity of 
the Coimbatore sugarcanes bear an ample testimony to the sucoesB which may 
be obtained by sustained breeding work. The ever-increasing demand for, and 
the spread of, new varieties of high-yielding and disease-resistant sugarcane is a 
matter of common knowledge, and the successful production of inter-generic 
hybrids between sugarcane and sorghum may, by shortening the growing and 
ripening periods, revolutionize the whole cane-sugar industry. The importance 
of cytological investigations running side by side with bretding work must be 
recognised and much could be done by university laboratories undertaking 
the study of these problems in conjunction with the genetical research. Im¬ 
proved methods of cultivation must accompany the introduction of improved 
varieties if the full benefit of research is to be obtained, and in this respect much 
remains to be done. 

The Session opened with papers on Agricultural Statistics. Mr. Vaidya* 
nathan gave at length his deductions from the Cawnpore permanent mammal 
experiments, about the order of efficiency due to different treatments during 
successive quinquennia and explained the causes of variation by postulating 
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deterioration, slow changes and annual variation. Each factor was statistically 
evaluated. He concluded that for wheat and maize an annual application of 
100 lbs. of nitrogen per acre was inferior to 60 lbs. of nitrogen both in direct and 
residual effects. Dr. Kalamkar read a paper on the same subject and compli¬ 
mented Mr. Vaidyanathan on improving and extending the data worked out by 
him. Various anomalies due to insufficient replications, paucity of corrective 
formula^ were discussed. Prof. P. C. Mahalanobis described a complex lay-out for 
cultural experiments with rice, where in one experiment the effect of various fac¬ 
tors such as five dates of planting, three distances of spacing, three different 
numbers of seedlings per hole on early, medium, and late varieties of rice were eva¬ 
luated singly and in combination. The lay-out of suoh experiments presented 
many practical difficulties but minimised the space required and indicated the 
best combination of factors. 

Dr. Ram Das and his co-workers at Poona opened the discussion on the 
papers on Agricultural Meteorology. Though this branch of science is a new de¬ 
velopment in India some interesting observations were put forward. One which 
caught the imagination of practical agriculturists was the foretelling of frosts 
and methods of combating this calamity. The putting up of wind screens, small 
heating devices, and irrigation at the critical periods, were considered and 
debated. The greatest damage was found to occur some two inches above the 
ground level and this was meteorologically and experimentally proved to be due 
to the temperature at that level being the lowest. 

Discussions on agricultural ohemistry and microbiology were opened by Mr. 
Wad of Indore in connection with irrigated cotton experiments in the newly in¬ 
augurated Gang canal area ; the data were discussed and the conclusion put for¬ 
ward that adjustment of the water balance in the soil to the physiological re* 
quirements of the crop alone would lead to really efficient crop improvement. 

Mr. Joshi then explained his work on the bacterial flora of silages of different 
materials and showed how a mixture of two fodder plants like berseem and Dhvb 
grass which by themselves yield a very poor silage formed a rich and nutrient 
silage. Addition of molasses to wheat and oat straw improved the product after 
ensiling and these improvements were traced to the favourable conditions pro¬ 
duced for the growth of Streptococcus lactis which produced a desirable fermenta¬ 
tion, thus showing a way to prepare a good silage from materials whioh are not 
usually utilized for thfe purpose. In discussion the suggestion was put forward 
that it was a matter of hydrogen-ion concentration and that similar improvements 
oould be effected by adjusting the pH of the material intended for the silage. 
Mr. Das explained the efficiency of apricot seed cake as a nitrogenous manure 
and advocated the «*£ of this cake as a manure instead of allowing it to be burnt 
as fuel as it is at present done in the Simla hills. The efficiency of this manure 
V* 8 proved ip almost all types of soils deficient in nitrogen and a good residual 
effect persisted in the manured sols, Mr. Batham opened a discussion on tha 
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Manuring of sugarcane and the relationship of organic and inorganic nitrogen 
to the ripening of the canes. He concluded that the poorer the soil was in organic 
matter, nitrogen and moisture, the earlier the cane crop would ripen and the 
less would be its tonnage ; with an increase of organic matter and nitrogen in the 
soil the maturation period was prolonged but an increase in tonnage took place 
at maturity. Mr. Khanna, laying stress on the waste of manure taking place 
by the uniform manuring of all varieties of sugarcane at the time of planting and 
earthing-up, advocated the application of manure according to the times of root 
flushings, which varied in different varieties. Manuring on the appearance of 
the white new roots of the stools, which could very well be ascertained by removal 
of the surface soil from a few clumps, was found experimentally to result in better 
growth and greater yields at the harvest. Mr. Sanyal explained his experiments 
on the efficacy of different manures for sugarcane and showed that superphosphate 
and mustard cake is the most efficient combination economically in a calcareous 
soil. The increased yields obtained thereby were statistically significant. 

Mr. Alam explained his physiological studies on the salt tolerance by paddy 
and showed how initial treatment with weak saline solution developed progeny 
which could tolerate saline conditions of the soil. The percentage germination 
of the seeds soaked in saline increased over that of the control. 

Mr. Bose showed how some hereditary anatomical characters were found 
to be responsible for lodging in barley. The development of the mechanical 
tissues which gave strength to the stand was controlled by Mandelian factors. 
Width and thickness of sclorenchy ma, length and diameter of the vascular bundles, 
determined the lodging or non-lodging characteristics. Rao Bahadur Rangaswami 
Ayyangar showed that spikelet-bearing bristles in Pennisetum typhoides weie 
occasionally met with. The bristles sometimes bore sterile flowers, showing that 
the bristlo was a modified peduncle. 

Dr. Likhite described his observations on the root-rot of cotton in Gujarat. 
Four organisms were constantly found in the affected roots, and of these Bhizoc- 
tonia yielded some evidence in favour of parasitism. Dr. Mitra explained varietal 
resistance in barloy to Helminthosporium . Environment played a great part 
in bringing about the disease. Early varieties seemed to suffer less. None of 
the controlling treatments were found effective in completely controlling the 
disease. Selection of resistant types showing the desired agronomic characters 
was the only remedy. Dr. Mundkur described discrepancies in the descriptions 
of the symptoms of the Sclerotial disease of rice by different investigators. The 
sterility engendered in the diseased plants could not be correlated with the pre¬ 
sence of the fungus, and the conclusion was drawn that under Indian conditions 
5. oryzae was not the cause of the disease in rice. 

Dr. Desai described a new disease of sugaroane which occurred in the sugar* 
cane damaged by borer during monsoon. The parasite was found to be a bacterium 
of the Pyooyaneus group which showed pathogenicity for sugarcane alone. He 
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then compared the antigenic properties of the mosaio virus of sugarcane with 
those of the juice of healthy sugarcane. In vitro neutralization of the infection 
principle was brought about by the anti-virus serum while anti-healthy juice 
serum was unable to effect similar neutralization. Some of the physical properties 
of the sugarcane mosaic vims were explained and the action of different chemicals 
on the virulence of the vims showed that sugarcane mosaio virus was very highly 
sensitive and the least resistant as compared to other plant viruses. 

Mr. Mukherji gave a life-history of a Trichogramma parasitic on the eggs 
of bruchid beetles, and suggested its trial in the control of bruchid beetles. 

Mr. A. y. Iyer gave data of the mineral composition of pasture grasses grown 
at widely different centres. The effect of various minerals in the soil on the mineral 
oontents of the grasses waR brought out. Selective absorption varied in different 
grasses. Assimilation of minerals by farm animals was the next subject dis¬ 
cussed. It was found that when the intake of phosphorus (P 2 0 6 ) and calcium 
(CaO) fell below 10 grams and 15 grams, respectively, there was no positive balance 
possible even if all other conditions were favourable. Under unfavourable condi¬ 
tions a negative balance resulted even in cases where the intake was twice or thrice 
the minimum quantity. It appeared that the most favourable condition for 
avoiding loss of calcium and phosphorus was that the resultant urine should be 
quite alkaline. As alkalinity decreased, the retention of phosphorus and cal¬ 
cium tended to decrease, in cases whore the urine was acid there was definite 
loss of phosphorus and lime. 

Dr. Nehru advocated the Ut>e of the electric motor in ploughing very bad 
and hard fields and claimed tha t the difficulties met with in other methods could be 
overcome by electric ploughing. He also explained the application of clectrc- 
cultural methods to fruit farming and stated that a definite and satisfactory res¬ 
ponse was obtained in most of the cases tried. 


CONTINUATION OF THE COTTON ACREAGE REDUCTION SCHEME IN 

THEU. S. A. 


Introduction 

The XJ. S. A. Proclamation regarding the continuation in 1935 of the cotton 
acreage reduction scheme, together with the official explanatory press communi¬ 
que, is reproduced below, being of general interest to cotton growers in India. 
It will be observed that under the new plan contracting farmers will have to re¬ 
duce their cotton acreage by not less than 25 per cent and not more than 30 per 
pent on their average acreage for 1928—32, as compared to a reduction of 40 per 
cent in 1934. The rental payments for land held vacant under this scheme will 
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be at the rate of 3£ cents per lb. of cotton on the average yield per acre during 
basic period but subject to a maximum of 18 dollars per acre. The necessary 
finanoe will be provided by a continuation of the proooss tax of 4 * 2 cents per lb. 
on cotton consumed in the U. S. A. It was estimated that disbursements in 1935 
will be 94 million dollars. 

Information for the Press 

1935 OOTTON ADJUSTMENT PROGRAM IS ANNOUNCED 

A reduction of 25 per cent from the base acreage of co-operating cotton pro¬ 
ducers for 1935, as compared with a 40 per cent reduction in 1934, was officially 
announced to-day by Secretary of Agriculture, Henry A. Wallace, and Chester 
C. Davis, Administrator of the Agricultural Adjustment Act. 

Acting under the terms of the 1934 and 1935 Cotton Acreage Reduction 
Contract which provides that the maximum rate of reduction that can be required 
in 1935 is 44 to reduce the acreage planted to cotton on this farm by an amount 
not to exceed 25 per cent below the base acreage Secretary Wallace today 
signed a proclamation making effective for 1935 the approximately 1,0(4X00 
two-year contracts signed during the early part of 1934. It also was announced 
that new one-year contracts for 1935 will be offered to those producers who did 
not sign the two-year contract. It is expected that new contracts will be 
available soon so that they m\y be signed and accepted by March 1, 1935. 

The basis of payment for the 1935 program, which, under the terms of the 
contract must be 4 * similar 99 to those described in the contract for 1934, is 41 3J 
cents per pound 99 on the average yield of lint cotton per acre for this farm for 
the years 1928—1932 with a maximum rental of “ $18*00 per acre ” for the acres 
rented under the contract, and a 44 parity payment ” of 1£ cents per pound oh 
the farm allotment. 

The farm allotment, which is the equivalent of 40 per cent of the farmers’ 
average production for the base period of the farm represents that percentage 
of production which ordinarily moves into domestic consumption. 

For the current crop year, 1934, the basis of payment was 3J cents per 
pound as rental and a parity payment of 1 cent per pound. 

The program as approved by Secretary Wallace and Administrator Davis 
followed the recommendation of the Cotton Production Section of the Agricultural 
Adjustment Administration of which C. A. Cobb is chief. In recommending this 
program, Mr. Cobb emphasised that the rate of production would permit an 
expansion of about 25 per cent of tho acreage planted by contracting producers 
over the acreage planted in 1934. 

41 Any rate of reduction less than 25 per cent would not be to the best interest 
of ootton producers / 9 the recommendations of the Cotton Production Section 
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stated. “ A redaction of 25 per cent offers the possibility of maintaining world 
supplies of American ootton near present levels and the further possibility of re* 
turning to cotton-producers the highest net income consistent with contract pro¬ 
visions and the outlook for American cotton.” 

The total amount of rental and benefit payments which will be disbursed 
under the program is estimated at $94,230,000. The program will be financed by 
the processing tax of 4*2 oents per pound on raw cotton. 

Important points in the 1935 cotton program include the following : 

(1) Producers who desire to do so will be permitted to reduce up to and in¬ 
cluding 30 per cent and receive payment therefor. The permitted reduction 
of an additional 5 per cent is justified to permit more latitude in the arrangement 
of farm plans of individual producers. 

(2) The base acreage of producers who are now signatory to contracts is 
approximately 38,210,000 acres. It is estimated that producers who did not sign 
contracts planted in 1934 a total of 6 million acres. If under the offer of new 
contracts, the base acreage is increased by one million acres, a reduction of the 
base acreage of approximately 39,210,000 acres by 25 per cent would result in a 
total of29,400,000 acres being planted by contract signers. If a total of 5 million 
acres is planted by non-contract signers, the total planted cotton acreage in 1935 
would be approximately 34,400,000. The planted acreage in 1934 was 28 million 
acres. 

(3) With average abandonment of 2 • 4 per cent, a total of 33,500,0 00 acres 
would be left for harvest in 1935. With yields at the 10-year average of 170 
pounds per aore on the acreage harvested, the result would be a 12 million bale 
crop in 1935. (Production for 1934 was estimated on November 1 to be 9,637,'000). 
With a reduced acreage, a somewhat higher yield per acre might result because 
of a tendency for more intensive cultivation, and other factors. Therefore, on 
the basis of average weather conditions, it would not be unreasonable to expect 
a crop somewhat above 12 million bales with the 25 pei oent reduction in 1935. 

(4) It is estimated that with a 25 per oent reduction but without the Bank- 
head Cotton Control Act in effect for 1935, total production would be greater and 
probably would result in a crop of slightly above 13 million bales. Among the 
factors which would tend to increase total production if the Bankhead Act were 
not in effect for 1935, would be the development of new cotton lands and the 
probability of a smaller per oent of non-signers entering into contracts for the 1935 
season. It was pointed out by the Cotton Production Section that probable pro¬ 
duction without the Bankhead Act is a matter of opinion and not subject to pre¬ 
cise economic analysis. 

(5) The averafs farm price for cotton for the year ending July 31,1934 was 
9*7 oents per pound. The parity price of cotton is at present 15*6 oents per 
pound. 
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(8) World supplied of American cotton are now indicated at 20,200,000 bales 
for the 1934-35 crop year. This figure is in line with past averages of world sup¬ 
plies of Amerioan cotton* With foreign and domestic consumption of American 
cotton during the current year assumed at 11 to 12 million bales, the indicated 
carry-over on August 1, 1935, would be between 8 and 9 million bales, which is 
higher than a normal carry-over. A total production of about 12 million bales 
in 1935 would result in a world supply of American cotton for the 1935-36 season 
Of about 20 to 21 million bales, which might result in some inoroase over current 
supplies in spite of the maximum adjustment under the terms of the contract. 

Secretary Wallace, in approving a program which entails the maximum ad¬ 
justment possible under the terms of the contract, made the following statement: 

“ In considering the 1935 cotton program, various suggestions have been 
thoroughly canvassed. These suggestions range from the relaxation of all ad¬ 
justment of production to an even greater reduction than is possible under the 
present contracts. The course that has been adopted affords the greatest possi¬ 
bilities from the standpoint of the producer’s interest. It should result in a conti- 
nued ample supply of American cotton that can be purchased by foreign and 
domestic consumers at prices which, judged by past standards, are not unreason¬ 
able. At the same time, this program seeks to avoid the danger of piling up new 
and disastrous surpluses. It is the nearest approach to a balance that can, under 
our present knowledge of existing circumstances, be devised. And under the 
Agricultural Adjustment Act we have a clear mandate from Congress to main - 
tain such balance between production and consumption. 

“The characteristic argument of those advocating unrestricted production 
is that such a course would restore our foreign markets. These persons believe 
that foreign buyers would take increasing quantities of American cloth at seme 
price. They have apparently not considered the fact that a situation could 
easily develop which might result in producing a surplus amount of American 
cotton that could not be sold abroad at any price. In 1931 and 1932, United 
States maintained a relatively high volume of exports but prices to farmers were 
a*ound *5 and 6 cents during those two years. I do not believe that unlimited 
production which, with other factors, forced prices down but maintained a high 
volume of exports proved to be any great benefit to the cotton farmer. 

M I do not believe that the answer to the present grave cotton problem is 
to be found in abruptly returning to the policy of unrestricted production. The 
program for 1935, although providing for a reduction from the production to be 
expected in the absence of such a program, affords an expansion in acreage for 
that season as compared with 1934. If the response to this program is what we 
oxpeot, and production factors next season are average, there will be some three 
^million bales more cotton added to present supplies. This "will maintain ample 
supplies of Amerioan cotton which, I hope, can be sold at a fair price. I could not 

9 
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subscribe to any attempted solution of the ootton problem which would foroe the 
fanners’ price down to inordinately low levels in the hope that consumption will 
inorease and the export movement revive. It does not necessarily follow that a 
reduotion in prioe brought about by increased production would restore the 
former volume of cotton exports. There are other factors, such as the increasing 
nationalistic trend of some of our foreign cotton customers, the decline in imports 
received in this country and the continued low level of foreign purchasing power 
that are more responsible for recent decline in export movement than the prioe br 
production policies in America. Increased production and a lower price might 
stimulate the value of exports to some degree, but it is not altogether certain 
that such an inorease in volume of exports would increase the volume of dollar 
tfxohange available to pay for cotton. It might simply mean that foreign cotton 
consumers would buy more cotton for the same amount of dollars. 

“ It also is apparent that there exist at present definite limitations to a con* 
tinned expansion of cotton acreage in foreign countries under present and probable 
levels. The additional areas available for cotton production throughout the 
world are rather limited. After a careful survey of worldwide prospects, the 
Bureau of Agricultural Economics, in the recent outlook Report, comes to the 
conclusion that further expansion of cotton acreage in the immediate future 
outside of the United States is not likely to be a very serious factor in the world 
cotton situation and that most of the increase that occurred this year represents 
a restoration of previous reductions rather than new acreage brought in. So 
the conclusion would not seem warranted that under existing circumstances 
foreign cotton producing countries will increase their acreage and production 
because of the efforts of the United States producers to prevent the accumulation 
of new surpluses by holding supplies in line with apparent market possibilities. 

“ Therefore we have developed a program for 1935 that seems to offer the 
best opportunity for the cotton fanner to receive the greatest return for his labour 
and investment and which, we hope, will prevent a recurrence of the disastrous 
days of 1931 and 1932.” 

Bboglamation continuing in effect fob 1935. The 1934 and 1935 Cotton 
Acreage Reduction Contracts. 

Whereas the 1934 and 1935 Cotton Acreage Reduotion Contracts provide 
that the contracts shall apply only for 1934 unless the Secretary of Agriculture 
shall, not later than December 1, 1934, proclaim his purpose of continuing the 
Cotton Acreage Reduotion Plan for 1985, and said contracts further provide that 
Inch proclamation shall state the percentage of reduotion which will be required 
under such contracts for 1935 and that the Secretary of Agriculture shall not be 
required to give any notice to the producer other than a public proclamation which 
shall be given to &e general press and copies thereof mailed to each County 
Committee. 
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Now, therefore, by virtue of the authority vested in the Secretary of 
Agriculture by the Agricultural Adjustment Act, approved May 12,1933, aa amend¬ 
ed, and under the terms of the 1934 and 1935 Cotton Acreage Reduction Contracts, 
I do hereby prescribe and proclaim and give public notice by this proclamation 
(copies of which are being given to the general press and mailed to each County 
Committee) that— 

(1) It is the purpose of the Secretary of Agriculture to continue the Cotton 

Acreage Reduction Plan for 1935 ; 

(2) Each of the 1934 and 1935 Cotton Acreage Reduction Contracts in 

effect for 1934 is hereby continued in effect for 1935; 

(3) The producer under each 1934 and 1935 Cotton Acreage Reduction 

Contract shall reduce the acreage planted to cotton for harvest during 
the year 1935 on the farm covered by such contract twentyfive per 
cent (25%) below the base acreage of such farm as defined under 
such contract; 

(4) The Secretary of Agriculture will accept the rental of additional aores 

not to exceed five per cent (5%) of such base acreage and make 
rental payments for the rented acres not to exceed thirty per cent 
(30%) of such base acreage on the basis set forth in para. 5 of this 
proclamation ; 

(5) Rental payments on each of the acres rented under such contract to the 

Secretary of Agriculture for 1935 of three and one-half cents. (3J) per 
pound on the average yield of lint cotton per acre for the particular 
farm in the years 1928—32, inclusive, with a maximum rental of 18 
dollars ($18.00) per acre, shall under the terms of the contract be 
made to the producer in two equal instalments, the first of which 
shall be made between March 1 and April 30, 1935, approximately, 
and the second of which shall be made between August 1 and Sep¬ 
tember 30, 1935, approximately ; and 

(6) Parity payment upon the farm allotment of not less than one and one- 

quarter cents (1£ cents) per pound shall under the terms of such 
contract be made to the producer (for distribution pursuant to the 
provisions of such oontract) between December 1, 1935, and 
January 1, 1935, approximately. 

In Testimony whereof I have hereunto set my hand and caused 
the official seal of the Department of Agriculture to be affixed at the City of 
Washington this 28th day of November, 1934. 


HENRY A, WALLACE, 

Secretary of Agriculture, 
93 
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Bankhead Quota fob 1936. 

Secretary of Agriculture Henry A. Wallace has announced that the national 
quota under the Bankhead Cotton Aot would be 10,500,000 bales of 500 pounds 
pf lint cotton for the 1935 season. 

Tax exemption certificates for that quantity of cotton will be issued upon 
application of cotton producers as provided in the Act. In addition to the tax 
exemption certificates for 10,500,000 bales of 500 pounds that will be issued for 
1936, there are certificates for approximately 700,000 bales of 478 pounds of lint 
ootton issued in 1934 now in the hands of producers. It is improbable that all of 
the certificates carried over from the 1934 season will be used in 1935. 

The formal proclamation continuing the Bankhead Act into the 1935 season 
and the findings of the Secretary of Agriculture that two-thirds of the producers 
favour the tax will be submitted within a few days. 

The anno uncement by Secretary Wallace that his investigation indicated that 
the quantity of ootton that should be allotted was 10,500,000,500 pound bales was 
made in order that cotton producers would have the opportunity to make their 
plans for the 1935 crop. 

Secretary Wallace further announced that it would be the purpose to permit 
produoers participating in the Agricultural Adjustment Administration program 
under voluntary agreements to rent to the Secretary of Agriculture up to and 
inducting 35 per cent of their base acreage and receive payment therefor. In 
the event that co-operating producers take advantage of this privilege and a 
majority of those not now under contract sign a contract far 1935 which will be 
offered, approximately $130,000,000 in rental and benefit payments will be -dis¬ 
bursed in the program. 

It was further announced that individual allotments under the Bankhead 
Act will be, as nearly as possible, for each co-operating producer that quantity 
of cotton equal to 65 per cent of his base acreage times the average yield of the 
farm for the base period. 

In accordance with the terms of the Bankhead Aot, some exemption certificates 
will be available fpr producers on farms not previously engaged in cotton produc¬ 
tion. 

A 

THE PERMANENT COMMITTEE OF THE INTERNATIONAL INSTITUTE 

OF AGRICULTURE 

The Permanent Committee of the International Institute of Agriculture, 
fMumliid for the first time under the Presidency of Professor Baron Giacomo 
Juts now twpfinated its Mar oh meeting after holding six sessions. After 
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the discussion of oert&in questions of finance and internal administration, the 
Committee proceeded to consider the question of the special studies to be under¬ 
taken by the Bureaux in carrying out the resolutions adopted by the General 
Assembly at its reunion in October last, and adopted the recommendations of the 
Secretary General that special attention should be paid to cotton and to the in* 
temational market for meat of all kinds. 

In addition the Committee unanimously accepted the recommendations of a 
special Commission, appointed to give effect to a resolution of the recent Assembly, 
arising out of a report presented by Mr. P. L. McDougall, Delegate of Australia, 
and referring to the scientific work of the Institute. This Commission consisted 
of Sir John Russell, Director of the Rothamsted Experimental Station (England), 
Senator Strampolli, the Italian wheat geneticist, and Professor Jonescu Sisesti, 
Director of the Agricultural Experiment Station of Bucarest, together with certain 
members of the Permanent Committee and of the staff of the Institute. The 
report recommended that the Institute should concentrate its scientific work 
rather upon the practical and international side of the results of scientific develop¬ 
ments than upon recording the progress of the more purely scientific aspects. 

The Committee next approved the method proposed for the regular publica¬ 
tion in convenient form of the collected measures notified by the governments 
of the various countries, relating to prices, tariffs, premiums on exports and 
monopolies in so far as they relate to agriculture. 

In dealing with the preparations now in course for collaboration between 
the Institute and the other great International Organizations, the Committee, 
inter alia , approved the agenda proposed for the meeting of the Joint Agricul¬ 
tural Advisory Committee (the liaison organ between the Rome Institute and 
the International Labour Office), to be held in Geneva on 28th May, and estab¬ 
lished the general lines of the co-operation of the Institute with the Economic 
Committee of the League of Nations in the matter of the sanitary inspection of 
the imports, exports of plants and of other vegetable products, a question 
referred by the Monetary and Economic Conference of London to the Inter¬ 
national Institute of Agriculture and to the Economic Committee of the League 
of Nations. 

The Committee in addition signified its approval of the provisions made fo* 
pollaboration between the International Institute of Agriculture and the Inter¬ 
nationa1 Federation of Olive Growers recently established in Rome. Definite 
instructions were also given regarding the future conduct of the Institute’s statis¬ 
tical work, founded on the data supplied by Farm Accountancy offices. 

It was further arranged that the date of 4 June 1935 should be fixed for the 
meeting in Rome of the International Diplomatic Conference for the standardiza* 
tion of the methods adopted for the analysis of wines intended for international 
trade, while the date of 15 October 195$ was arranged for the Qther pojposod 
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International Diplomatic Conference on the question of the standardization of the 
systems for the keeping and uses of cattle herd books. Lastly the Committee 
nominated its own representatives at the various conferences, etc., for the consi¬ 
deration of questions relating to agriculture, which will be held durin g the ounent 
vear. 


ROUND-TABLE DISCUSSION ON NUTRITIONAL PROBLEMS AT THE 
NEXT CONGRESS OF THE FAR EASTERN ASSOCIATION OF 
TROPICAL MEDICINE 

The following circular letter has been received from the Local Secretary of 
the Far Eastern Association of Tropical Medicine:— 

During the second Council Meeting of the ninth Congress of Far Eastern 
Association of Tropical Medicine at Nanking, Dr. de Langent (Batavia) proposed, 
seconded by Dr. Kune and endorsed by Colonel Russel, that the question of nutri¬ 
tion in its widest sense, being of such very great importance in the Far East, should 
be specially brought before the next Congress, as a main subject. Dr. do Langen 
had had no time to discuss the matter beforehand with Dr. Rosedale, but would 
do so on his return to Netherlands India, and proposed that two or three rappor¬ 
teurs should assemble material dealing with this matter and send it in bofore the 
next Congress. 

This proposal was agreed to unanimously. 

Consequently, tho following resolution was passed : That in view of the im¬ 
portance of the food-factor in diseases, a section on Food Problems be added to 
the programme of the next Congress. 

The outcome of the discussion between Dr. de Langen and Dr. Rosedale 
has been the composition of a circular letter, a copy of which you will find enolosed 
herewith. 

In order to obtain good co-operation I wish to suggest that you have the 
circular letter published in the local medical periodicals of your country. 

All correspondence on this subject, as far as concerns the next Congress of 
the Featm, should be addressed to the Direotor of Public Health, Parapattan 
10, Batavia—C, Java, Netherlands India. 

At the next Congress of the Far Eastern Association of Tropical Medicine, 
it is proposed to hold a round-table disoussion on nutrition, and we have been 
by the Council to make preparation for it. 

Papers are invited upon nutrition from the widest point of view and we should 
be glad if you will be so good as to ask trained observers who are wo rking on any 
Aspect of the subject in your country, whether they will kindly contribute to the 
discussion by reading a paper on their work under any of the spb-hea ^ings 1 #\oyr 1 
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tf suitable support is forthcoming, it may be possible to combine the papers 
received and the discussions in a volume, which would constitute an up-to-date 
account of nutrition as concerns the East. 

tt is hoped that some indication of the support which may be expeoted from 
your country may be received during 1935 though it will not be necessary for titles 
of papers to be sent in until a later date which will be notified in due course. Such 
co-operation will enable the Council to know how much time should be allotted 
for the discussion. 

It has been proposed to divide papers under three headings as follows :— 

I. Economics .—To include such aspects as agriculture in rolation to human 
nutrition, e.g., improvement of yield and quality of food crops; horticulture; 
fruit growing ; stock raising ; dairy problems ; institutional feeding ; food surveys; 
storage ; cooking, etc., etc. 

II. Chemical and Physiological .—To include food analyses in the widest 
sense; vitamin, mineral, fat, protein studies &c.; metabolism, basal metabolism, 
energy requirements, specific dynamic action. 

III. Clinical. —Studies of disease in relation to food and diet, the feeding of 
infants during the first year with special reference to development (height and 
weight) ; children’s diseases in relation to food; nutritional oedema, atypical 
beriberi; the course of infectious diseases under the influence of food ; liver cirrho¬ 
sis ; anaemias; skin diseases in relation to food and vitamins ; ulcers of the leg ; 
leprosy in relation to food ; constitutional disoases, diabetes, obesity, gallstones, 
gastric ulcer, etc.; clinical value of certain foods, etc. 

It should be understood that the above provisional programme is intended 
to be as wide as possible, and that additional suggestions from those able to make 
them will be welcomed. It is hoped that the subject of nutrition will receive em¬ 
phasis from the general and normal point of view as well as from the point of view 
of disease. 


IMPORTS OF PLANTS INTO GERMANY. 

The following translation of a Decree dated the 23rd November 1934, 
issued by the German Government, regarding the Customs Offices entrusted 
with the clearing of fruit and live plants and fresh parts of plants whioh are 
subject to examination on import, is published for general information :— 

The following is hereby decreed in virtue of 82 of the Decree for the proven* 
tion of the introduction of the San Jose Shield Louse and of Apple Blight, of the 
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3rd November, 1931 (Reichsgesetzblatt I, page 67) in the wording of the Second 
Decree of the 8th July, 1932 (Reiohsgesetzblatt I, page 361) and of the Third 
Decree of the 26th April, 1933 (Reichsgesetzblatt I, page 230), as well as in virtue 
of Articles 1, 2 of the Fourth Decree of the 11 th July, 1933 (Reichsgesetzblatt I, 
page 468) in the wording of the Fifth Decree of the 1st March, 1934:— 

I 

Fresh fruit and waste of fresh fruit from America, Australia including Tas¬ 
mania and New Zealand, China, Hawaii, Japan, Jugoslavia, Mesopotamia, Austria, 
Portugal, Romania, Union of South Africa, Hungary and British India, further 
fresh fruit and waste of fresh fruit, as well as live plants and fresh parts of plants, 
from Bulgaria, Greece, Poland, Spain and Czecho-Slovakia may, in as far as their 
import is not prohibited, until further notice only be imported via the following 
customs offices 


(a) Prussia 

Chief Customs Offices — 

Stattin Auslandsverkehr, Konigsberg/Pr.; Hollandorbaum ; Elbing. 

Customs Offices at:— 

Aachen Bahnhof West; Bentheim ; Beuthen; 0. S. Bahnhof; Borken, 
Cranenburg; Deutsch-Eylau Bahnhof; Emmerich Bahnhof; Eydt- 
kuhnen Bahnhof; Firohau Bahnhof; Eraustadt Bahnhof; Gronau 
Bahnhof; Kreuz Bahnhof; Leibau Bahnhof; Lublinitz Bahnhof; 
Mittelwalde Bahnhof; Neu Bentschen ; Neumittelwalde Bahnhof; 
Oderberg Bahnhof; Schwanenhaus; Soidenberg Bahnhof; Stettin 
Freibezirk ; Straelen ; Tilsit Bahnhof; Tilsit Memelbrucke ; Tra- 
chenberg Bahnhof; Ziegenhals Bahnhof; Prostken Bahnhof. 

Customs Branch Offices:— 

Berlin—Tempelhof Flughafen ; Breslau Grossmarkthalle; Emmerich am 
Rheinufer; Eydtkuhnen Land; Kaldenkirchen Bahnhof; Kiel 
Nordhafen. 


(6) Bavaria 

Chief Customs Offices:— 

Fuhrt im Wald; Lindau; Simbach. 

Customs Offices— 

Asoh Bahnhof,; Eger Bahnhof; EisenStein Bahnhof; Kufstein; Lindau* 
Bent in; Munchen Grossmarkthalle; Passau Bahnhof; Salzburg J 
Worth (Pfalz). 
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(e) Saxony 

Customs Offices:— 

Bad Sohandau fur den SchifFsverkehr; Bodenbaoh, Reiteenhain, Tetsohen; 
Yoiterareuth; Wamsdorf; Weipert; Zittau Bahnhof, vor Zittau. 

(d) Wuerttemberg 

Chief Customs Office 
Friedrichshafen. 

Customs Office:— 

Friedrichshafen Guterbahnhof. 

(e) Baden 

Chief Customs Office: — 

Kehl. 

Customs Offices:— 

Breisach, Singen Bahnhof; Winterdorf. 

Customs Branch Offices:— 

Basel Eilguterbahnhof; Basel Verschubbahnhof. 

(/) Mecklenburg 

Customs Office:— 

Wamemunde. 


(( 7 ) Hamburg 

All Customs Offices at Hamburg and the Customs Office at Cuxhaven. 


(A) Bremen 


Customs Offices:— 

Bremen Bahnhof; Bremen Zollauschluss I; Bremen, 
II; Bremerhaven. 


ZollausBchlufs 


(*) Luebeck 

Chief Customs Office:— 

Luebeck. 


n 

The provision under I applies also to the import of live plants and fresh 
parts of plants from America, Australia including Tasmania and New Zealand, 
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China, Hawaii, Japan, Jugoslavia, Mesopotamia, Austria, Portugal, Roumania, 
Union of South Africa, Hungary and British India, in as far as the import is ex* 
©optionally permitted. 

m 

The Deoree enters into force on the 10th December, 1934. 

The Decrees concerning Customs Offices entrusted with the Clearance of Fruit 
which is subject to Examination upon import of 

the 7th November, 1931 (Reichsministerialblatt page 802) 
the 14th May' 1932 (Reichsministerialbatt page 256) 
and the decrees concerning Customs Offices entrusted with the Clearance of Fruit 
and Live Plants and Fresh Parts of Plants which are subject to Examination upon 
Import of the 15th March 1934. 

The 5th June, 1934— 

(Reichministerialblatt page 130). 

(Reichministerialblatt page 436). 

(Reichministerialblatt page 484). 

The 17th July, 1934— 

(Reichministerialblatt page 130). 

(Reichministerialblatt page 436). 

(Reichministerialblatt page 484). 
are oancelled with effect as from the 10th Decombor, 1934. 

Berlin, 23rd November, 1934. 



Personal Notes, Appointments and Transfers, Meetings and 

Conferences, etc. 

Undor Rule 1 (13) of the Rules and Regulations of the Imperial Council of 
Agricultural Research the following gentlemen have been elected by the Legis¬ 
lative Assembly as its representatives on the Imperial Council of Agricultural 
Research:— 

1. Maulvi Mohammad Shafi Daudi, M.L.A. 

2. Pandit Sri Krishna Dutta Paliwal, M.L.A. 


In pursuance of clause (xi) of Section 4 of tho Indian Cotton Cess Act, 1923 
(XIV of 1923), the Governor-General in Council has been pleased to appoint 
Dr. V. K. Badami, Economic Botanist, Mysoro State, to be a member of the Indian 
Central Cotton Committeo constituted under the said Act, vice Mr. A. K. Yegna 
Narayana Iyer, resignod. 


In pursuanoe of clause (xi) of Section 4 of tho Indian Cotton Cess Act, 1923 
(XIV of 1923), the Governor-General in Council has been pleased to re-appoint 
the following gontlomon as additional memlMjrs of the Indian Central Cotton 
Committee, constituted under the said Act- 

1. Khan Saheb Farrttkhbeg Sadikaltbeo Mirza, Bar-at-Law, to re¬ 

present the Cotton Growers of Sind. 

2. Lala Shbi Ram, Delhi Cloth and General Mills, to represent the Cotton 

Mill Owners of Delhi. 


In consequence of vacancies caused by the retirement of nominated members 
from the 1st April 1935, tho following have been nominated to be members of the 
Indian Central Cotton Committee :— 

By the Tuticorin Chamber of Commerce, Mr. J. Vonesch. 

By the Bombay Chamber of Commerce, Mr. M Duetto. 

By the Upper India Chamber of Commerce, Mr. J. Tinker. 

By the Durbar of the Baroda State, Mr. C. V. Sane. 
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In pursuance of clause (xi) of Section 4 of the Indian Cotton Cess Aot, 1023 
(XIV of 1923), the Governor-General in Counoil has been pleased to appoint 
Me. K. I. Thadani, Botanist, Sakrand Station, Bombay Presidency, to bo a mem¬ 
ber of the Indian Central Cotton Committee constituted under the said Aot, vice 
Mb. W. J. Jenkins. 


Mb. M. VaidVaNatean, M.A., L.T., F.S.S., Statistician, Imperial Council of 
Agr icultural Research, has been granted leave on average pay for four weeks 
With effect from the 13th May 1935. 


- Me. R. L. Kauba, M.R.C.V.S., has been appointed Assistant Serologist, Im¬ 
perial Institute of Veterinary Research, Muktesar, with effect from the 12th April 
1935. 


Dr. P. J. Wabth, D.So., I.A.S., Physiological Chemist, Bangalore, was granted 
leave on average pay for 7 days from the 16th March 1935, preparatory to retire¬ 
ment with effoct from the 23rd March 1935. 


From the 16th March 1936, and until further orders, Mb. A. V. Iyer, B.A., 
Assis tant Physiological Chemist, Bangalore, has been appointed to hold charge of 
the current duties of the post of Physiological Chemist in addition to his own. 


Madras 


Saadat-tjl-lab Khan Sahib Bahadur, M.A. (Oxon.), Bar,-at-Law, I.A.S., 
Deputy Director of Agriculture, on return from leave, has been appointed to be 
Deputy Director of Agriculture, VI Circle, Madura. 


Me. K. Unnikkishna Menon, Dip. Agri., Officiating Deputy Director of 
Agriculture, Sixth Circle, has been granted leave on average pay for two and a half 
Tmyntha from 1st April 1035 or date of relief. 
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Me. C. R. Srinivasa Ayyanoar, L.Ag., Superintendent, Agricultural Re¬ 
search Station, Pattambi, and Assistant Director of Agriculture in charge, VI 
Circle, has been appointed to Class I, Madras Agricultural Service, and to officiate 
as Deputy Director of Agriculture, VI Circle, Madura, vice Mr. K. Unnikrishna 
Menon, granted leave. 

A 

Me. C. Ramaswami Nayudu, B.A. (Cantab.), Assistant Director of Agriculture 
in charge, I Circle, has been appointed to Class I of the Madras Agricultural Service, 
and to officiate as Deputy Director of Agriculture, I Circle, Vizagapatam, vice 
Mr. B. Ramayya, granted leave. 


Mr. C. V. Sesha Aciiarya, Assistant Director of Agriculture, Madura, has 
been granted leave on average pay for three months with effect from 24th April 
1935. 


Mr. M. Suryanarayana, Assistant in Chemistry, has been appointed to 
Class I, Madras Agricultural Service, and to officiate as Assistant Agricultural 
Chemist, with effect from the 1st April 1935 or date of taking charge. 


Mr. T. R. Venkaswami Rao, Agricultural Demonstrator, Tiruvalur, has 
been appointed to Class I, Madras Agricultural Service, and to officiate as Assist¬ 
ant Director of Agriculture, Salem, with effect from the 23rd March JL935 or date 
of taking charge, vice Mr. Y. G. Krishna Rao Nayudu, appointed to officiate 
as Deputy Director of Agriculture, VIII Circle. 


Mr. A. Gopalakrishnayya Nayudu, Officiating Assistant Director of Agri¬ 
culture, II Circle, Guntur, has been appointed to officiate as Temporary Superin¬ 
tendent, Livestock Research Station, Hosur, with effect from 1st April 1935, or date 
of taking charge, vice Mr. T. Murari, appointed to officiate as Deputy Director of 
Agriculture (Livestock). 


Me. C. Venkatratnam Chetti, District Veterinary Officer, Bezwada, 
been granted leave on average pay for two months from 1st May 1935. 


A 


h as 
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Mb. R. SwaHinaltha Ayyab, Veterinary Assistant Surgeon in the selection 
grade and probationer in the Madras Veterinary Servioe, has been appointed to he 
acting District Veterinary Officer, Bezwada, vice Mb. C. Venkatratnam tom, 
granted leave. 

A 

Bombay 

Db. W. Burns, D.So., I.A.S., Director of Agriculture, has been granted leave 
on half average pay for six months and six days in continuation of the leave already 
granted to him. 


Mb. V. G. Gokhale, L.Aa., I.A.S., Professor of Agriculture and Principal, 
Agricultural College, Poona, has been granted leave on average pay out of India 
for seven months with effect from 23rd April 1935. 


J&e. 

Db. G. S. Cheema, D.So., I.A.S., Horticulturist to Government, Bombay, 
has been appointed to act as Principal, Poona Agricultural College, in addition to 
his own duties, vice Mb. V. G. Gokhale, proceeding on leave. 


3Sfe. 

Mb. R. Y. Hulkoti, Cotton Superintendent, Dharwar, has been 
appointed to act as Professor of Agriculture, Poona Agricultural College, vice 
Mb. V. G. Gokhale. 

jlSfe. 

Mb. K. S. Kulkabny, Assistant Professor of Agriculture, Poona 
Agricultural College, has been appointed to act as Cotton Superintendent, 
Dharwar, vice Mb. R. Y. Hulkoti. 


Mb. A. R. Neginhal, Superintendent, Agricultural College Farm and 
Locturer in Agriculture, has been appointed to act as Assistant Professor of Agri¬ 
culture, Poona Agricultural College, vice Mb. K. S. Kulkabny. 


Rao Bahadur D. L. Sahasbabuddhb, M.Ag., M.So., Agricultural Chemist 
to Government, has been granted leave on average pay out of India for eight 
months with effect from 15th April 1935 or the subsequent date of relief. 
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Mb. N. Nabayaha, M.So., A.I.I.Sc., has been appointed to act as Agri¬ 
cultural Chemist to Government, Bombay, vice Bao Bahadur D. L. Sahas bA- 
buddhe, proceeding on leave. 


Mb S. B. Jadhav has been appointed to officiate as Divisional Superintendent 
of Agriculture, Deccan Canals, vice Mb. G. P. Patil, pending further orders. 


Bengal 

Babu Jagadish Chandra Basu, Head Assistant of the office of the Director of 
Agriculture, Bengal, has been appointed to act as Personal Assistant to the Director 
of Agriculture, Bengal, during the absence on leave of Maxjlvi Shaikh 
Abdullah or until further orders. 


Jkc. 

United Provinces 

Mb. C. H. Pabb, B.Sc. (Agri.), I.A.S., Deputy Director of Agriculture, Bundel- 
khand Circle, Jhansi, has been granted leave on average pay out of India for a 
period of 8 months with effect from 1st April 1935, or subsequent date of relief. 


Mb. C. Maya Das, M.A., B.Sc. (Edin.), I.A.S., Deputy Director of Agriculture, 
North Eastern Circle, Gorakhpur, has been transferred to BundeUdmnd Circle, 
Jhansi, in the same capacity, vice Mb. C. H. Pabb, granted leave. 


Db. S. B. Singh, M.Sc., Ph.D., Assistant Director of Agriculture, Bahraicb, 
has been appointed to be Officiating Deputy Director of Agriculture, North Eastern 
<Srole, Gorakhpur, vice Mb. C. Maya Das, transferred. 


T-at.a Habbhaaan Lal, Deputy Director of Agriculture, Eastern Cirole, 
Partabgarh, has been granted leave on average pay for 2 months and 15 days with 
©Soot from 1st April 1935, or subsequent date of relief. 
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Mb. S. C. Rot, Assistant Director of Agriculture, Allahabad, has been appoint¬ 
ed to be Offi ciating Deputy Director of Agriculture, Eastern Circle, Partabgarh, 
vice Lala Harbhajan Lai, granted leave. 


Babu Uma Shankar, Member, Subordinate Agricultural Service, 1st grade, 
has been appointed to be temporary Divisional Superintendent of Agriculture, 
Allahabad, vice Mb. S. C. Rot, appointed Deputy Director of Agriculture, Eastern 
Circle, Partabgarh. 


Mb. Imdad An Khan, B.So. (Agri.), has been appointed to be temporary 
Assistant Sugarcane Expert (Cane Agronomist) with headquarters at Muzaffar- 
nagar, with effect from 14th December 1934. 


Captain W. S. Smith, M.C., Superintendent, Government Horticultural 
Gardens, Luoknow, has been granted leave on average pay for 3 months with effect 
from 1st May 1935, or date of relief. 


Mr. S. M. Kazim, Garden Overseer, in charge Nazul Gardens, Fyzabad, has 
been appointed to be Officiating Superintendent, Government Horticultural 
Gardens, Lucknow, vice Captain W. S. Smith, granted leave. 

&s. 

Punjab 

Sabdab Sahib Sabdab Khabak Singh, M.A., I.AJS., Deputy Director of 
Agriculture, Montgomery, has been granted leave on average pay for three months 
and nineteen days and in continuation leave on half avorage pay for one year, ten 
months and ten days, with effect from 25th September 1934 preparatory tq 
retirement. 


Khan Bahadur M. FaTsh-ud-Din, B.A., I.A.S., Deputy Director of 
Agriculture, Jullundur, has been granted leave on average pay for fodr months, 
with effect from 30th March 1935. 
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Mb. Hamid Ghulam Sadix, B.A. (Oxon.), Extra Assistant Director of Agri¬ 
culture, Jullundur, has been appointed in charge of the duties of Deputy Director 
of Agriculture, Jullundur, with effect from the 30th March 1936 in a temporary 
post created for the purpose and in addition to bis own duties, vice Khan Bahadur 
M. Fateh-ud-Din, granted leave. 


On return from the leave granted to him Mb. J. S. Gulebi, M.A., LL.B., 
F.E.S., resumed charge of the post of Assistant Professor of Agricultural Eco¬ 
nomics, Punjab Agricultural College, Lyallpur, on the forenoon of the 29th 
January, 1935. 


S. Damp Singh, Extra Assistant Consorvator of Forests, attached to the 
office of the Chief Conservator of Forests, Punjab and North-West Frontier Pro¬ 
vince, has been appointed Extra Assistant Director of Agriculture (Fruit), 
Lyallpur, with effect from the 28th March 1935, on his services being placed at 
the disposal of the Agricultural Department. 


Db. S. V. Desai, B.Sc., Ph.D. (Lond.), D.T.C., Sugarcane Mycologist, Imperial 
Institute of Agricultural Research, Pusa (Bihar), has been appointed Agricultural 
Bacteriologist, Lyallpur, in tho Punjab Agricultural Service, Class I, on probation 
for two years, with effect from the 7th February 1935. 


S. Pbitam Singh Diol, Officiating Agricultural Assistant, Fruit Section, 
Lyallpur, has been appointed Assistant Marketing Officer, Fruit, Lahore (on 
probation for one year), with effoot from the 15th March 1935, in a temporary post 
created in the Punjab Agricultural Service for a period of five years. 

A 

S. Kabtar Singh, L.Ag., B.So. (Agri.), N.D.D., Officiating Associate Professor 
of Agriculture, Punjab Agricultural College, Lyallpur, has been appointed Market¬ 
ing Officer, Punjab, Lahore, with effect from the 15th Maroh 1935, in a temporary 
post created ip the Punjab Agricultural Servioe, Class I, for a period of five years. 
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8. Jalmeja Singh Majithia, B.Sc. (Hons.), Extra Assistant Conservator of 
Forests, Kilba (Simla district), has been appointed Extra Assistant Director of 
Agriculture (Fruit), Lyallpur, with effect from the 9th March 1935, on his services 
bring placed at the disposal of the Agricultural Department. 


The under-named officers have been appointed to the Punjab Veterinary 
Service, Class I, with effect from the 23rd November 1934, on the terms and 
conditions applicable to that service and without prejudice to the question of 

seniority:— 

1. Lala Amin Chand Aggarwala, B.Sc. (Hons.), MR-C.V.S., Professor 

of Animal Husbandry, Punjab Veterinary College, Lahore. 

2. Saiybd Riazul Hass an, M.R.C.V.S., P.V.S., Assistant to the Professor 

of Pathology, Punjab Veterinary College, Lahore, and at present 
working as Deputy Director, Imperial Veterinary Serum Institute, 
Izatnagar (U. P.). 

3. Me. W. S. Read, Assistant Superintendent (Fodder), Government 

Cattle Farm, Hissar. 

4. Khan Sahib Kh. Ghulam Hass an, P.V.S., Deputy Superintendent, 

Civil Veterinary Department, Lahore and Jullundur Divisions, 
Ferozepore. 

5. Saiyed Iqbal Ali Shah, M.R.C.V.S., Officiating Superintendent, Civil 

Veterinary Department, North-West Frontier Province, Peshawar. 

6. Lala Baij Nath Handa, B.Sc., M.R.C.V.S., at present officer under 

training at the Government Cattle Farm, Hissar. 

7. Seth Mohammad Sabwab, M.R.C.V.S., at present working as Veteri¬ 

nary Investigation Offioer, Punjab. 


T.at.a Habjas Rai, Lecturer on Veterinary Science, Punjab Agricultural 
College, Lyallpur, has been appointed Assistant Marketing Officer, Livestock, 
Lahore (on probation for one year), with effect from the 15tfi March 1935 a 
temporary post oreated ip the Punjab Agricultural Service for a period of five 
yean. 

Burma 

Messrs. A. McLean, B.So., I.A.S., and J. Charlton, M.So., F.I.C., I.A&, 
Deputy Director of Agriculture and Principal, Agricultural College, Mandalay, 
respectively, a*® appointed to the Selection Grade of the Indian Agricultural 
Service with effect from the 1st April 1935. 




Personal notes, appointments and transfers, Bfro. iflfr 

Mb . A. McLean, B.So., I.A.S., Deputy Director of Agriculture, Burma, 
has been granted leave on average pay for seven months and in combination 
therewith, study leave for one month with effect from 7th March 1038, or the 
subsequent date on which he avails himself of it. 

A 

Mb. Tim Yee, B.A.S., Class II, Assistant Director of Agriculture, East 
Central Circle, has been appointed to hold charge of the duties of the Deputy 
Director of Agriculture, East Central Circle, in place of Mr. A. McLean, I.A.S., 
proceeding on leave. 

MB. R. Watson, N.D.A., I.A.S., Deputy Director of Agriculture, fcotftheni 
Circle, Rangoon, has been granted leave on average pay for five months and iri 
continuation thereof leave on half average pay for one month and twenty-one days, 
for a total poriod of six months and twenty-one days with effect from the 18th 
April 1935. 

sit 

MB. Mahno Mahno, B.A.S., Class II, Assistant Director of Agriculture, 
has been appointed to hold charge of the duties of the Deputy Director of Agri¬ 
culture, Southern Circle, vice Mr. R. Watson, proceeding on loavo. 


MB. D. T. MlTOHBtiL, M.R.C.V.S., B.V.S., Director of Veterinary Services, 
Burtna, has been granted leave on average pay for four months and six days with 
effect from the 26th May 1935 or the subsequent date on which he avails himself 
of it. 

Bihar and Orissa 

Mb. Daulat Ram Sethi, M.A., B.So., I.A.S., Director of Agriculture, Bihar 
and Orissa, has been granted leave on average pay for seven months with effect 
from the 4th April 1935. 

A 

Iff.-CoL. C. A. MaoLean, M.C., M.A., B.Sc., I.A.8., Deputy Director 

of Agriculture, in charge of the Chota Nagpur Range, has been appointed to act 
as Director of Agriculture, Bihar and Orissa, during the absence, on leave, of 
Mb. Daulat Ram Sethi, I.A.S., or until further ordera. 
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Baba Dinanath Jha, B.Sc. (Pat.), Assistant Director of Agriculture, Sepaya, 
has been appointed to hold charge of the Ghota Nagpur Range during the absence, 
on deputation, of Lt-Col. G. A. MaoLean, or until further orders. 


Mb. Bindhyabasini Pbashad Akhauby, B.So. (Agr.), a stipendiary in the 
Agriculture Department, has been appointed to be a temporary Assistant Direotor 
of Agriculture, Sepaya, during the absence, on deputation, of Babu DinanatA 
Jha, B.So. (Pat.), or until further ordero. 


The officers named below have been appointed on probation for two years to 
Class I of the Bihar and Orissa Agricultural Service :— 

1. Mb. HIra Lal Datta, B.A. (Cal.), M.Sc. A. (Cornel.), Deputy 
Director of Agriculture, promoted from the Bihar and Orissa 
Agricultural Service, Class II. 

8. Babu Bhut Nath Sarkab, L.Ag. (Sabour), Deputy Director of Agri¬ 
culture, promoted from the Bihar and Orissa Agricultural Service, 
Class II (on deputation as Senior Marketing Officer, Bihar and 
Orissa). 

8. Mb. H. W. Stewart, Agricultural Engineer, transferred from a special 
post. 

4. M. Mahbub Alam, M.So. (Luck.), Economic Botanist to Government 
promoted from the Bihar and Orissa Agricultural Service, Class II, 
(on deputation as Rioe Specialist from the 20th January 1932.) 


Babu Bhut Nath Sarkab, L.Ag. (Sabour), Assistant Director of Agriculture 
in charge of the South Bihar Range, has been appointed temporarily to be Senior 
Marketing Officer, Bihar and Orissa, with effeot from the date he assumes charge of 
the Marketing Scheme. 


Mb. Hira Lal Datta, B.A., M.So, A. (Cornell.), Assistant Director of Agri 
culture in charge of the Orissa Range, has been appointed to hold oharge of the 
South Bihar Range during the absence, on deputation, of Babu Bhut Nath 
Sarkab, or until further orders. 
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Rai Sahib Jagannath De, Assistant Director of Agriculture, Cuttack, has 
been appointed to hold charge of the Orissa Range, vice Mr. Hira Lal Datta, 
appointed to hold charge of the South Bihar Range, or until further orders. 

Mr. R. T. Davis, M.R.C.V.S., I.V.S., Principal of the Bihar and OrissA 
Veterinary College, Patna, has been granted leave on average pay for seven months, 
with effect from the 16th April 1936 or any subsequent date from which he may 
avail himself of it. 


Major P. B. Riley, M.R.C.V.S., I.V.S., Director of Veterinary Services, Bihar 
and Orissa, has been appointed to act as Principal of the Bihar and Orissa Veteri¬ 
nary College, Patna, in addition to his own duties during the absence, on leave, 
of Mr. R. T. Davis, I.V.S., or until further orders. 


Mr. Muhammad Ismail Malik, B.So., M.R.C.V.S., Special Officer in the 
Civil Veterinary Department, Bihar and Orissa, has boon appointed on probation 
for two years, to the post of Deputy Director of the Civil Veterinary Department 
in Class I of the Bihar and Orissa Veterinary Service. 


Central Provinces 

Mr. D. V. Bal, L.Ag. (Hons.), A.I.C., F.C.S. (London), Agricultural Chemist, 
Central Provinces, Nagpur, has been granted leave on average pay for eight months 
(out of India or Ceylon), with effect from the 3rd April 1935, or any subsequent 
date on which he is relieved of his duties. 


Mr. A. R. P. Ayer, B.A., F.C.S., Extra-Assistant Director of Agriculture, 
attached to the Chemical Section, has been placed in charge of the current duties 
of the Agricultural Chemist in addition to his own, vice Mb. D. V. Bal, granted leave# 
or until further orders. 


On termination of the temporary appointment as Marketing Officer, Mr. J. 8* 
Gurjar has been re-appointed as Officiating Extra-Assistant Director of Agricul¬ 
ture, with effect from the 1st May 1936, and has been posted to Akola. 
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On relief by Mb. J. S. Gubjab, Mb. N . GangaKBBdKas, Officiating Extra- 
Assistant Director, Akola, has been posted to Drug in the same capacity. 

A 

Mb. C. M. Subbannah Mudaliab, Assistant Director of Veterinary Services, 
Chhattisgarh division, has been granted leave on average pay for three months 
and fifteen days, with effect from the 1st May 1935, preparatory to retirement. 


On return from leave Mb. Rahimbux, Assistant Director of Veterinary Services 
Jubbulpore division, has been reposted to that division. 


On relief by Mb. Rahimbux, Mb. M. Y. Mangritlkab, M.So., M.R.C.V.S., 
D.T.V.M. (Edin.), Assistant Director of Veterinary Services, Jubbulpore division, 
has been transferred to Nagpur and placed in charge of the Laboratory. 

A 


On relief by Mr. M. Y. Mangrulkar, Mb. P. S. Naib,' G.B.V.C., Assistant 
Director of Veterinary Services in charge of Laboratory, Nagpur, has been granted 
leave on average pay for two months. 

A 

Mr, L. M. Roy, Veterinary Inspector, has been appointed to officiate as 
Assistant Director of Veterinary Services, Berar division, vice Rai Sahib Gouri 
Shankar Shrivastava appointed to officiate in the Central Provinces Veterinary 
Service, Class I. 

A 

Asotin 

Babu Benode Bbhabi Das, B.Ag., Superintendent of Agriculture, Lower 
Assam Valley, has been placed on special duty in the office of the Director of 
Agriculture, with effect from the 2nd March 1935. 


Mb. L. K. Handique, B.So. Agri. (Edin.), Superintendent of Agriculture, has 
been appointed temporarily as a Marketing Offioer, Assam, with effect from the 
18th February 1935. 
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Testing the relation of soils to the growth of orange plants (Exper'ment conducted at Poona) 



ORIGINAL ARTICLE^ 


RECENT PROGRESS IN FRUIT-GROWING IN INDIA 
AND ABROAD* 

by 

G. 8. CHEEMA, D.So., I.A.S., 

Horticulturist to Government, Bombay , Poona. 

The importance of fruit-growing .—Fruit-growing is an important source of 
wealth in several countries in the world. It is regarded as a money crop ir/espec- 
tive of whether the fruit is sold fresh or is converted into other valu#hj3 products. 
It provides both work and cash even under adverse economic circumstances and 
thus enables the farmer to meet liabilities which would otherwise weigh heavily on 
his holding. It is not surprising, therefore, that a tendency to encourage fruit culti¬ 
vation has been apparent in all countries during the past decade. The mention 
of the monopolies in the fruit trade will give some idea of the importance and 
magnitude of fruit-growing in other countries. Italy, for example, specialises 
in the cultivation of citrus fruits and wine grapes and the world trade in Italian 
lemons is her monopoly. Her annual export of citrus fruits comes to about 
301,000 tons. The French growers enjoy the privilege of specialising in the 
cultivation of certain wine grapes, and French viticulture is a great asset to the 
nation, and undoubtedly reflects credit on the ability of the growers who have 
held their position for ages. The total annual wine production of France amounts 
to 1,232 to 1,264 million Imperial gallons, out of which 15 million gallons are 
exported annually. Algeria is an important source of the French supply of wines. 
The Turkish fruit-growers, helped by their own natural resources and foreign 
exploitation, more than by scientific organisation, have a strong hold on the 
world market for their dried figs and sultanas, the export of which amounts to 
more than 76,000 tons annually. Though their fruit industry is of comparative¬ 
ly recent growth, the United States of America with their scientific ability, perse¬ 
verance and organisation play a leading role in this field. Their annual exports 
amount to 238 million pounds of canned products, 13 million boxes of fresh fruit, 
and 305 million pounds of dried fruit. Spanish fruit growers also occupy a pro¬ 
minent place in the fruit trade, as Spain exports oranges and grapes annually 
to the extent of 931,000 tons. The annual export of Spanish oranges to the 
United Kingdom alone is 300,000 tons. 


♦This is the seeond of a series of popular articles for pr&otioal fanners on various 
agricultural subjects of general interest. 

( «3 ) 
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In many British possessions and Dominions such as West Indies, Palestine, 
South Africa, New Zealand, Canada and Australia, fruit-growing is being develop¬ 
ed on scientific lines. Fair quantities of bananas, oranges and apples are ship¬ 
ped to the United Kingdom from British territories. The annual import of 
fruit into United Kingdom, however, amounts to £48,000,000 worth, inclusive of 
foreign imports, which come to 70 per cent. Countries like Iraq, Afghanistan, 
Persia, part of Russia and Japan also claim fruit-growing as a principal source 
of income to the agriculturist and are endeavouring to develop their fruit export. 

In India the development of the fruit industry forms but a minor part of 
our agricultural activities, for, despite a vast range of soil and olimatic conditions, 
fruit cultivation is not commercialised. Although India has some five million 
acres under fruit, she imported in 1933-34 fifteen lakhs worth of fresh fruit, 19 
lakhs worth of almonds, currants and raisins, 36 lakhs worth of dates and 10 
lakhs worth of canned and bottled fruit. Also other dried fruits and vegetables, 
for which classified details are not published, valued at 14 lakhs. Exports of 
fresh fruit only amounted to 4 lakhs worth. Exports of dried fruit and vege¬ 
tables totalled 69} lakhs, but fruit forms only a part of the total. The natural 
facilities and foroes of India, suitable for this development are not properly 
harnessed, although there is a growing demand for fresh fruit and vegetables 
among her people, which can be noted by the steady increase in the imports of 
fruit. The total area of about five million acres under fruit and similar crops 
in India has remained practically steady for several years past and the expansion 
in acreage has not kept paoe with the increased demand, which is now supplied 
by imports from abroad to an appreciable extent. 

Research in fruit-growing .—A study of the development of fruit industry 
in various countries brings out the fact that research relating to fruit-growing 
deals with the following aspects of this industry :— 

1. The breeding of suitable varieties to meet the commercial needs of the 

world. 

2. The selection of proper root stocks, and the adoption of convenient 

methods of propagation to facilitate their distribution on a large 

scale. 

3. Nutrition of fruit trees, pruning and cultural operations to get higher 

yield per unit area. 

4. The improvement of transport and storage to reduce damage during 

movement and the sale period of fruit. 

5. Methods of preservation by which surplus produce can be economically 

converted into more valuable products. 

6. Pests and diseases which attack fruit trees and reduce their yield and 

economic value. 

Where fruit-growing k An organised industry, every aspect of fruit cultivation is 
studied scientifically. 
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Fruit trade control .—In addition to the investigation of the above aspects 
of fruit-growing, trade control and legislation have played a prominent part in 
recent advances in fruit-growing. The benefits of the application of the results 
of researches are properly safe-guarded by appropriate legislative and administra¬ 
tive measures, with a view to protecting the industry against factors unfavourable 
to its growth. Such control tends :— 

1. to safe-guard the industrial and economic interest of the people from 

foreign competition, 

2. to chock the introduction of harmful pests and diseases along with new 

varieties of fruits or in other ways, and 

3. to maintain economic balance between the grower's expenses and 

risks and his profits. 

Legal restrictions are now a regular feature of the trade control of fruit-growing 
in most countries. Legislation has indeed transformed fruit-growing conditions 
in some countries. The cultivation is neat. The handling of fruit is sanitary 
and the marketing properly organised. 

Agricultural co-operation and fruit-growing .—Beside trade control, agricultural 
co-operation is acting as a powerful instrument in promoting the growth of the 
fruit industry in many parts of the world. Co-operative fruit-farming, co-opera¬ 
tive manufacture of wines and preserves and tho preparation of fruit for market¬ 
ing through co-operation are the growing tendencies of the modem age. Agricul¬ 
tural co-operative facilities facilitate credit, secure specialised stall and obtain 
favourable terms for the disposal of tho produce. The success of Jewish fruit 
colonies in Palestine, and the fruit-growers' societies and exchanges in the United 
States of America and Italy are instances where agricultural co-operation has 
shown profitable results. 

The relation of co-oporation to the well-being of the fruit industry is not 
fully realised in India. Recently, however, a few co-operative fruit sale societies 
have been registered, but they aro not yet functioning properly. 

Tab tbend of recent investigations in foreign countries and India 

Every fruit-growing country has contributed substantially towards the 
science of fruit-growing. The trend of investigations in Prance shows that the 
French workers have struggled to develop those types of grapes which would 
yield decidedly superior wines and help them to hold their monopoly. Aeno- 
logical researches, coupled with the evolution of new types of grapes, root studies, 
fight against pathogens, soil fertilization and finding suitable methods of pro¬ 
pagation, are the chief lines of experiment in France. All have a common object, 
t*#., to reduce the cost of cultivation and increase the yield in order to bring in 
more money to the growers. The French workers are also busy on the standardi¬ 
sation of packs suited to various types of fruit. Such improvements arc 
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controlled by national comm ittees and the French system of disposal of fresh 
fruit is skilfully organised. 

The Italian Government is also busy improving the quality of fruit with 
the hope of establishing a wider trade in fruit produots. Prompt attention is 
being given at present to diseases like the * Mai del Secco * (caused by the orga¬ 
nism Deuterophoma tracheifila Petri.) disease of citrus plantations, and relief is 
being given to needy growers by reducing their land tax and other liabilities. 
Rules and regulations are also being framed to control the import and export 
of fruit, with the hope of protecting their present industry. Foreign fruits can* 
not land so easily in Italy. Research on pomaceous fruits, genetios and the 
standardisation of lemon products form an important part of the Italian fruit 
work. Stress is being laid on the cultivation of nuts. At several places, the 
Italian growers have organised themselves in order to fight against pests of fruit 
trees. 

Germany, though an industrial country, has contributed greatly towards 
the science of fruit-growing. Researches on plant growth and plant propagation, 
root studies, pollination, proprietory fertilizers and their effects on the quality 
of fri it-breeding and testing of new grape varieties and other such problems have 
attracted the attention of the German workers. The German observations on 
the technique of cold storage are very valuable. 

The United Kingdom, being a great fruit-consuming country, is striving 
to develop fruit-growing in her territories with a view to reducing fruit import 
from foreign countries. Efforts to develop fruit-growing in British territories 
have been very successful. Researches on root stocks, soil deficiencies, gas 
storage and cold storage, and such other problems have helped the growth of 
fruit trade. The development of a canning industry has stimulated the exten¬ 
sion of fruit cultivation in the British Isles. The findings of the Imperial Eco¬ 
nomic Committee (1926) emphasised the importance to fruit-growing in the 
Empire. The promulgation of pure food laws and the national marks scheme 1 ave 
enhanced the market value of British produce, whilst the activities of the Empire 
Marketing Board have developed the Empire fruit trade considerably. Empire 
fruits, by virtue of the various Ottawa agreements are admitted into the 
United Kingdom free of duty, whilst foreign fruits pay duty under the Import 
Duties Act, 1932. 

The discussions at the Imperial Horticultural Conference, the establish¬ 
ment of the Imperial Bureau of Horticulture and of self-contained fruit experiment 
stations in the United Kingdom, as well as in other parts of the Empire, are some 
of the other important items which have led to the rapid progress of the fruit 
industry in the VUldous parts of the British Empire. The recent List of Scientific 
workers in the Empire shows that almost every conceivable line of research is 
being pursued by one worker or another, in at least one part of the Empire* 
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The extension of fruit cultivation in various parts of the Empire is encouraging. 
The movement of fruit from one part of the Empire to the other is also brisk, 
and the development of the canning industry, specially in the United Kingdom, 
is phenomenal. All this success has been achieved within a decade. Plant- 
breeders all over the British Empire are keen on evolving suitable varieties of 
commercial fruits which will be useful for preserving and which can compete 
favourably with non-Empire products. The economic value of fruit research and 
organisation in the British Empire can be well judged from the volume of the 
trade from the West Indies to the United Kingdom and the rapid and successful 
establishment of the Jewish fruit-growing colonies in Palestine. Nor should one 
omit to mention the important researches on the * Panama * disease of bananas 
in West Indies, and varietal trials, crop investigations in relation to soil and cli¬ 
mate, cultural methods, plant diseases in South Africa, New Zealand and Australia. 

In the United States of America the introduction and breeding of productive 
types of fruits are being actively pursued. Irrigation and pruning practices 
and use of fertilizers have undergone a great change. Their investigations re¬ 
lating to the improvement of transport, pre-cooling and storage of fresh fruit as 
well as oanning are conducted on the more approved technical lines. Investi¬ 
gations on frozen pack, preservation of juices by freezing and colouring and soften¬ 
ing of fruits by ethylene are considered valuable by the trade. The improvement 
of fruit crops by bud selection has been accomplished in recent years. Efforts 
are being made to find better stocks. The principles of evolving fruitful types 
by cross-pollination are well understood and practised. The State rules and 
regulations to control both the import and export and the internal movement of 
fruit and its products play as important a part as research does in the improve¬ 
ment of the American fruit industry. The development of mechanisation in 
agriculture has diminished the cost of production and has added materially to 
the profits of the commercial fruit farmer. The Fruit Bureau Section of the U. S. A. 
Department of Agriculture and the marketing and intelligence organisation add 
daily to the economic well-being of fruit-growers. The Government of the United 
States of America recently introduced a Bill to grant patents to holders of new 
varieties of fruit plants in order to give a stimulus to grower* as well as plant- 
breeders to breed new types. The same policy is followed in her possessions in 
the Philippines and other islands. 

Greece is also an important country from the point of view of fruit-growing 
as it specialises in currant grapes. The growing, manuring and drying of fruit 
have attracted the special attention of the Greocian growers. Greece exports 
86,500 tons of currants and raisins annually. 

It appears from recent reports and events that Japanese workers are olosely 
following in the footsteps of investigators in other fruit-growing countries in the 
world. It is surprising to see that during the last three years the import of Japa¬ 
ns apple into the Indian market hag increased from K$. 704 in 1930-31 
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bo R s. 108,475 in 1932-33. Japanese researches on citrus crops are leading 
in many ways. 

In India the fruit industry is still in its infancy. There is not muoh at present 
in this country which can be claimed as a valuable contribution towards the 
development of the fruit industry, either in the matter of research or of adminis¬ 
trative measures. The importance and necessity of developing this industry 
have lately been attracting the attention of the agricultural mind. Both the 
Imperial and Provincial Governments are taking a lead in the matter and are 
financing fruit research schemes and establishing experimental stations* In 
Sind this activity is perhaps stimulated by the large irrigation projects in which 
huge sums have been invested and the move to develop wide tracts of the country¬ 
side Where ordinary agricultural crops are not financially successful. Up to the 
present the work on the fruit crops done in India has chiefly consisted in intro¬ 
ducing new varieties and giving them a trial under different soil and climatio 
conditions. Organised fruit research in India dates back to the last quarter of 
the nineteenth century, but the progress made so far is not encouraging. A sur¬ 
vey of the work done shows that the earlier efforts were spasmodic and laoked 
that continuity which is so essential. It may be true that these attempts have 
but poorly subscribed to the economic development of the country, but the im¬ 
portance of the work should not be undervalued, as a beginning had to be made. 
The paucity of results is largely to be attributed to the fact that only now have 
self-contained experimental stations been established. Much effort is still needed 
in the way of developing productive varieties of fruits, improvements in propa¬ 
gation and cultural practices and researches relating to the utilisation of crops. 

Progress of research and its application to industry requires both patience 
and finanoe. The success of the other countries mentioned above is the result 
of a long scientific struggle entailing large expenditure. In India fruit research 
has heretofore been of secondary importance in our agricultural development. 
It is a welcome sign, however, that in recent years some effort is being made to 
encourage the fruit industry in this country. Fruit has not yet played any part 
in the export of agricultural commodities on which, it is believed, India’s econo¬ 
mic prosperity depends so largely. 

Looking to the history of the past decade one can safely say that the develop¬ 
ment of the Indian fruit industry shows a material advance. The first nucleus 
of this development is seen in the appointment of the Mango Marketing Committee 
in Bombay in 1926. This was followed by other important steps, whioh various 
Provincial Governments and the Imperial Government took to stimulate the 
growth of this industry. The Punjab Government organised their Fruit Section 
in 1920. The Government of Bombay showed their practical interest in the 
matter by the writer to study the lemon industry in Italy and flg 

industry in Aaia'wUidr in 1925. They also took the lead in exporting the Indian 
jnango to England in 1932-33, with the financial help of the Imperial Council gf 
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Agricultural Research, working out thereby the possibilities of this trade. They 
further convened two fruit trade and export conferences in 1933, soon after 
which the Bombay Fruit and Vegetable Marketing Committee was appointed to 
investigate the marketing of perishable products in this Province. In order to 
develop the Indian fruit trade, the Imperial Council of Agricultural Research in 
India further sanctioned a large amount of money for carrying out experiments 
to find out the “ storage life ” of different varieties of mangoes. The Council 
also finanoes fruit research sohemes in Madras, United Provinces, Bengal, 
Bihar and Orissa, and in the Central Provinces; Punjab, Mysore and 
Hyderabad schemes have recently been approved. It remains to be seen what 
results emerge as a result of all these experiments and investigations, but it is 
hoped that the persistence of Indian investigators and their devotion to this cause 
will be rewarded by better yields and by the opening of better prospects for 
the development of the fruit industry. 

It is satisfactory to note that material advances have been made recently 
in the organisation of fruit growers* associations in the Bombay Presidency, the 
Punjab and the United Provinces. The reduction of railway freight declared 
by the G. I. P. and B. B. and C. I. Railway Companies on perishable products is 
another helpful step. Such reductions are badly needed for the development of 
fruit industry as they give a great impetus to its growth by raising the growers* 
profits. A fillip has been given to fruit-growing and big fruit orchards managed 
on modem lines are cropping up in different parts of India and fruit-growing 
methods are undergoing a change for the better. Our hunt for improved types 
is also meeting with success. Indian-made fruit products, notably lime juioe and 
jams, are daily gaining ground in the market. Projected schemes relating to the 
establishment of a fruit bureau and canning laboratories will provide missing 
links in the chain of progress. 

It is thus evident that the ground has been cleared for the development of 
the fruit industry in India, and it should not take long for Indian investigators 
to bring their work into line with the requirements of the industry. Their 
oo-operation with each other as well as the co-ordination of inter-provincial acti¬ 
vities will result in improving the resources of the fruit-growers throughout 
India. Given State protection to the industry, complete agricultural experiment 
stations, proper marketing organisations and transport facilities, fruit-growing 
in India is bound to be an important source of wealth to the Indian agriculturist 
as in other countries. 
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Butter and ghee are two of the most important articles of food used in Indian 
dietary. Butter is not so much used as ghee because of its unsuitability in cook¬ 
ing of Indian foods and short-keeping qualities due to climatic and other factors ; 
hence, it is generally made or purchased only for converting it into ghee. Butter 
is generally prepared in India by curdling the milk with lactic acid bacilli, and 
after collecting it for several days, the whole mass of curdled milk is then churn¬ 
ed by a method which is peculiar to India, a method which dates back to the 
earliest Vedic period. Ghee is then made from butter thus prepared by heat¬ 
ing it in an earthen or metal vessel on an open fire, and after removal of water, 
cooled and strained. As the demand for ghee far exceeds the supply, gross adul¬ 
teration of it is being carried on by the ghee traders and one is hardly able to 
purchase genuine ghee from the market. Different municipalities and corpora¬ 
tions in India are trying their best to check this gross adulteration of ghee, and 
various standards are adopted by them for this work. Unfortunately, the important 
physical and chemical constants for butterfat, e.g., the Reichert-Meissl value 
and Refractive index vary between very large limits, depending upon the climatic 
conditions, food given to the animal, breed of animal, kind of animal, etc., which 
makes the work of ascertaining the purity of butterfat very difficult. In Eng¬ 
land, the great, bulk of butter is prepared from milk of large herds of cows only, 
so that the effect on the Reiohert-Meissl value of a single abnormal cow is very 
■email. In India, on the other hand, large quantities of ghee are being prepared 
by small stock owner, owning only one or two cows or buffaloes, generally half 
starved animals kept under unhygienic conditions. When such samples of ghee 
are examined in the laboratory, the Reichert-Meissl values are found to be as 
low as 14- tS Jn pome cases, on the other hand, samples of ghee obtained from 
buffaloes have Reichert-Meissl values over 30 [Howley, 1933]. It is thus evident 

( 480 ) 
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that the Public Analyst in India is always faced with this difficult problem when 
he receives a sample of gheo having a Reichert-Meissl value in the neighbourhood 
of 20. From the examination of the methods employed it is found that most 
of the municipalities and corporations in India pay great importance to the Reichert- 
Meissl value and the Refractive index reading, as these are the only charac¬ 
teristic values which can be performed in a simple and quick manner in the ex¬ 
amination of the adulteration of ghee. 

A large volume of work is being done in Western countries on this subject 
and various workers have carried on investigations of butterfat from different 
standpoints of which the following may be mentioned. 

Hilditch and Sleightholme [1930] in their work on the variations in the 
component fatty acids due to seasonal and feeding conditions gave the follow¬ 
ing analytical characteristics of five samples of butterfat obtained from pasture- 
fed New Zealand cows. 
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Dean and Hilditcli [1933] studied the factors which influence the component 
fatty acids of butter and showed the variations in the iodine value and Reichert- 
Meissl value of milk fats of cows fed on pasture during summer and indoor feed 
during winter. They showed that the iodine values were higher in the butter 
fat of pasture-fed cows (45-0) than those of the same cows kept under indoor 
winter conditions (40*5). This was vice versa in the ease of Reichert-Meissl 
values and was found to be 29*6 during winter-fed and 24*7 during summer-fed. 

• J Stathopoukr [ 1#33>gave • analytical values of genuine samples of sheeps’ and 
goats’ butter which did not vary very much from the values obtained from oows’ 
butter. 

b a 
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Bhafctaoharya and Hilditoh [1931] in their work on fatty acids and compo¬ 
nent glycerides of Indian ghee gave the analytical characteristics whioh were 
as follows:— 
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Various workers havo studied the effect of keeping, and therefore presumably 
the action of rancidity, on the Reichert-Meissl, Polenske and Kirschner values, 
and have found that some samples of butter increase in their Reichert-Meissl 
value with age, and some lose, but that, on the whole, the losses are greater than the 
gains [Elsdon, Taylor and Smith, 1931], [Rudcliffe and Maddooks, 1907], 
[Crispo, 1911]. 

The names of a few other workors may also bo mentioned here in connection 
with their Btudy of the analytical characteristics of ghee : Bolton and Revis [1911], 
Trimen [1913] and Ghose [1920]. 


Expbbimentax 

This work was undertaken by the authors with a view to finding out exactly 
the limits of variation of these important analytical values of genuine butter 
and ghee made in India. The samples examined in this paper were genuine ghee 
samples obtained from villages from producers direct, some from the market 
and the others produced under controlled conditions. Ghee or butterfat samples 
were prepared for examination by melting the samples, separating the fat 
by decantation, drying at 100-110° C. for 2 hours and finally filtering. 

The following characteristic determinations were made on all the samples 
whose values are given in this work :— 

Moisture .—This was determined by heating 2 grms. of each sample in an oven 
at 100-110° C. for 3 horns, and finding the loss in weight due to moisture. 

Saponification value .—This was determined by refluxing about l*5grm. 
of each sample with N/2 alcoholic potash for half an hour and titrating the excess 
of potash with N/2 BC1. This value is expressed in milligrams of potash that is 
equivalent to one gram of fat. 
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Iodine value. —This was determined by the standard Wiz’s method as given 
by Freyer and Weston and represents a measure of the unsaturated bonds present 
in the fat. 

Reichert-Meissl , Polenske and Kirschner values. —These values were deter¬ 
mined by the standard method given by the A. 0. A. C. The Reichert-Meissl 
value represents a measure of the water-soluble volatile fatty acids (i.e., low mole¬ 
cular weight acids, mostly butyric and caproic), the Polenske value is a measure 
of the water-insoluble volatile acids (chiefly caprylic, capric and lauric), while 
the Kirschner value is a measure of butyric acid. 

Refractive Index. —This was carried out at 40°C. in an Abbe’s refractometer 
and the reading transformed to butyro-refractometer reading from standard 
tables given in analytical books. 

Acid value. —About 2 grms. of the s imple was dissolved in hot neutral alco¬ 
hol and titrated directly with N/ 10 NaOH which gave the fret* acid present in 
the fat and expressed in milligrams of potassium hydroxide required to neutra¬ 
lise the free fatty acids in one grm. of fat. 

Analytical results 

The analytical results of the various classes of ghee samples examined are 
given below. 

(a) The samples (unsalted) obtained from the Imperial Institute of Animal 
Husbandry and Dairying, Bangalore, were produced under controlled conditions 
and were from representative milk of individual breeds of animals, namely, 
Sindhi, Gir, and half-bred cows and Murrah buffaloes. The following results 
of analysis were obtained :— 
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(b) Representative milk samples from various breeds of Indian cows and 
buffaloes were obtained for four successive days from different herds in India 
and ghee prepared from the same. The analytical results obtained are given 
below:— 
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(c) Two village samples of genuine butter and ghee were obtained from 
buffaloes kept purely on village grazing in an interior village called Chandanhalli 
in Kunigal taluk , and the following results wero obtained :— 
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(d) Three samples of popular brand of salted tinned butter sold 
market were analysed and gavo the following results 
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(e) Representative samples of pure butter and ghee from different villages in 
the Madras Presidency on analysis gave the following values. Prom each village 
samples were received on successive days and the figures represent the mean of 
these values. 
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Discussion 

In the Punjab the values adopted in the municipalities and government 
laboratories generally for testing the purity of ghee and fat of butter are that the 
samples should have less than 2 • 8 per cent offree fatty acids, butyro-refractometer 
reading at 40° C. should not be less than 40 and not more than 42-5 and that the 
' Reichert-Meissl value should vary between 24 and 32. 

The Madras municipal standards require the ghee to contain less than one per 
cent water. Samples of ghee or fat in butter giving Reichert-Meissl values 
below 20 are condemned by this municipality, and those above 30 are passed »s 
genuine, while the refractive index is used as a check if the Reichert-Meissl value 
vary between 20 and 30. 

The Central Provinces Government have laid down the limits of the Reichert- 
Meissl values between 19 and 36 for genuine ghee and butyro-refractive index 
at 40°C. between 40 and 46 and have prescribed that the fat in butter should 
conform to standards laid down for ghee. 

No fixed standards for butter and ghee are set up by the Government of 
Bombay, but they are included in the proposed amendment of the Prevention of 
Adulteration Act, 10®>, ,which at present is under consideration. The minimum 
Reichert-Meissl value of 28 is laid down by the Army Specification, and is also 
adopted by the Health Officer of the Port of Bombay, 
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The Local Self-Government Department of the Government of Bengal has 
specified the standards of butter and ghee and require a butyro-refiractometer 
reading at 40°C. of not more than 40 and not less than 42-5. In the case of cow 
ghee the saponification value of not less than 220 and a Reichert-Meissl value 
of not less than 24, and in the case of buffalo ghee, the saponification value of not 
less than 222 and a Reichert-Meissl value of not less than 30 are laid down. They 
further require a saponification value of not loss than 222 and a Reichert-Meissl 
value of not less than 28 in the case of mixed cow and of buffalo ghee. 

The Government of Bihar and Orissa have specified the standards for pure 
ghee and fat of butter, and requires the butyro-refractometer reading at 40°C. to 
be between 40 and 42, with a Reichert-Meissl value of not less than 24 in the case 
oow ghee, not less than 30 in the case of buffalo ghee and not less than 28 in the 
case of mixed cow and buffalo ghee. 

Observations 

In the above specifications of various governments and municipalities it can 
be seen that quite discrepant values have been adopted for passing the genuine 
butter and ghee. From the experimental results of a great number of samples of 
pure Indian butter and ghee analysed in thm work, quite definite figures can be 
obtained which are given below .*— 

(1) The moisture content in the ghee samples was found in all the cases to be 

varying between 0-1 and 0 per cent. The limits of this value as given 
by the municipalities generally can be said to be too high and after 
making a little allowance, one can definitely put down the limit of 
water content in ghee samples to be below 0 per cent. 

(2) The butyro-refractometer readings at 40°C. observed from the experi¬ 

ments do not vary as much as the Reichert-Meissl values. The 
minimum reading obtained from the above experiments is 42-8, 
while the maximum is 45-1. The limits may be easily laid down 
botween 42'0 and 45 • 5 for both cows’ and buffaloes’ ghee. 

(3) The Reichert-Meissl value as seen from the experiments show a minimum 

of 20-1 and a maximum of 28-5 in the case of cow ghee, while in the 
case of buffalo ghee the values are over 31-0. It has not been foimd 
feasible to set up different standards for buffaloes and cows’ ghee, 
as they are generally obtained only in mixed condition. Hence a 
standard minimum Reichert-Meissl value of 20 can be laid down for 
the passing of genuine sample of ghee. 

(4) The Polensko values show a minimum of 0*9 and a maximum of 2*3 

and for standardisation of this value a maximum of 2*5 can be 
suggested. 
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(5) The Kirschner value which is an important analytical characteristic 

for the testing of butter and ghee varies in the above experiments 
between 17*0 and 30 • 8, and for specification, it can be laid down 
to be more than at least 16*0. 

(6) The saponification values observed show a minimum value of 218*1 

and a maximum of 231 and laying down a standard for the ghee, it 
should always be more than 218*0. 

(7) The iodine values were found to vary between 30*4 and 37*9 and for 

specific limitation in genuine butter and gheo, the values shcuHl vary 
between 30 and 38. 

(8) The acid value which is approximately double the percentage of free 

fatty acids (calculated as oleic) show a maximum of 1*9 and for 
specification in testing genuine fairly fresh samples of ghee the jier- 
centago of froo acids should not be more than 1 per cent. 


Recommendation of standards for ghee and butter for adoption 
Moisture content—Loss than 0*7 per cent (in caso of ghee only). 
Butyro-refractometer reading—Between 42 and 45*5 at 40°C. 
Reichert-Meissl value—Not less than 20. 

Polenski value—Not more than 2 5. 

Kirschner value—Not less than 16. 

Saponification value—Not less than 218. 

Iodine value—Between 30 ond 38. 

Free fatty acids—Less than 1 per cent. 

The authors wish to express their gratitude to Professor V. Subrahmanyan 
for his constant interest and helpful criticism during the coume of this work, which 
was carried out with the oo-operation of the Indian Institute of Science, Bangalore. 
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I. iNTBODtTCTOBY 

In the Punjab gram is one of the most important crops that are grown in 
tracts whioh depend on rainfall for supply of soil moisture. Next to wheat, it 
occupies the greatest area of about four million acres (including the Indian 
$t»tps tho area is about million acres). 

( ) 
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In some parts of the Provinoe the gram erop hag been subject to the attack 
of a very destructive disease caused by the fungus Aacochyta rabiei (Pass) Lab.«= 
Phylloatkta rabiei (Pass) Trot, and commonly known as gram blight. The disease 
has frequently broken out in an epidemic form particularly in the Attock and 
Jhelum districts. The figures of the area sown and matured in the Attock tahsil 
for the years 1920-30 show that on an average 50 per cent of the crop was 
destroyed by the disease annually. From these figures it has been estimated that 
on account of this disease, the financial loss suffered by farmers in the Attock 
district alone amounts to about one million rupees every year. The disease 
also occurs in Gurdaspur, Gujrat, Mianwali and Rawalpindi districts to a small 
extent. 

Outside the Punjab, the blight has been reported in India from the North- 
West Frontier Provinoe only. 

On account of the seriousness of the disease a systematic study of the problem 
was undertaken. For this purpose a field laboratory was set up at the Agricul¬ 
tural Farm, Campbellpur, and experiments were conducted in the oentre of 
activity of the disease in addition to the laboratory and field experiments carried 
out at Lyallpur. Data already published by the authors [Luthra and Bedi, 1932] 5 
[Sattar, 1933 and 1934] elsewhere on the blight disease have also after confirmation 
been made use of in the preparation of this paper, whioh gives a popular account of 
the work done. 


II. Symptoms or the disease 

All the above-ground parts of the plant are attacked by the fungus. Brown 
to dark spots varying in size appear on leaves, petioles, stem, and pods. These 
spots are circular on leaves and pods and elongated on stems and petioles. 
Pycnidia (spore bodies of the fungus) appear on the diseased spots as dark brown 
dots. These are concentrically arranged on pods and other parts exposed to 
light. Generally the spots encircle the stem completely and parts of the plant 
above the lesions droop down and dry up. In case spots are formed at the base 
of the plant, the whole plant withers. The terminal portions of shoots are very 
readily attacked and dry up. A diseased plant is shown in Plate XXX. 

In early stages of growth of the crop, affected plants cannot be distinguished 
from a distance. From February onwards affected plants can be easily spotted 
due to total or partial drying up of the shoots. At first individual diseased plants 
may be observed scattered here and there, but later the disease spreads in a oirole 
and patches of attacked plants become prominent. The affected plants com¬ 
pletely dry up and assume brown oolour as if scorched by fire. Therefore, patches 
of dead plants become conspicuous in the field. If the weather during the flower¬ 
ing and Inditing period, i.e., from February to April, remains dry, the disease 
remains restricted or spreads slowly, but if moist conditions prevail, the whole 
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In some parts of the Province the gram crop has been subject to the attack 
of a very destructive disease caused by the fungus Ascochyia rabiei (Pass) Lab.es 
Phyllodi/cta rabiei (Pass) Trot, and commonly known as gram blight. The disease 
has frequently broken out in an epidemic form particularly in the Attock and 
Jhelum districts. The figures of the area sown and matured in the Attock tahsil 
for the years 1920-30 show that on an average 50 per cent of the crop was 
destroyed by the disease annually. Prom these figures it has been estimated that 
on account of this disease, the financial loss suffered by fanners in the Attock 
district alone amounts to about one million rupees every year. The disease 
also occurs in Gurdaspur, Gujrat, Mianwali and Rawalpindi districts to a small 
extent. 

Outside the Punjab, the blight has been reported in India from the North- 
West Frontier Province only. 

On account of the seriousness of the disease a systematic study of the problem 
was undertaken. For this purpose a field laboratory was set up at the Agricul¬ 
tural Farm, Campbellpur, and experiments were conducted in the centre of 
activity of the disease in addition to the laboratory and field experiments carried 
out at Lyallpur. Data already published by the authors [Luthra and Bedi, 1932]; 
[Sattar, 1933 and 1934] elsewhere on the blight disease have also after confirmation 
been made use of in the preparation of this paper, which gives a popular account of 
the work done. 


II- Symptoms of the disease 

All the above-ground parts of the plant are attacked by the fungus. Brown 
to dark spots varying in size appear on leaves, petioles, stem, and pods. These 
spots are circular on leaves and pods and elongated on stems and petioles. 
Pycnidia (spore bodies of the fungus) appear on the diseased spots as dark brown 
dots. These are concentrically arranged on pods and other parts exposed to 
light. Generally the spots encircle the stem completely and parts of the plant 
above the lesions droop down and dry up. In case spots are formed at the base 
of the plant, the whole plant withers. The terminal portions of shoots are very 
readily attacked and dry up. A diseased plant is shown in Plate XXX. 

In early stages of growth of the crop, affected plants cannot be distinguished 
from a distance. From February onwards affected plants can be easily spotted 
due to total or partial drying up of the shoots. At first individual diseased plants 
may be observed scattered here and there, but later the disease spreads in a circle 
and patches of attacked plants become prominent. The affeoted plants com¬ 
pletely dry up and assume brown colour as if scorched by fire. Therefore, patches 
of dead plants beoome conspicuous in the field. If the weather during the flower¬ 
ing and fruiting ftoriod, from February to April, remains dry, the disease 
remains restricted or spreads slowly, but if moist conditions prevail, the whole 
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orop generally gets involved as a result of secondary infection and is completely 
destroyed in a few days. On the plants that survivo till maturity, tho blight spots 
develop with great vigour and rapidity. The pycnidia of the parasite appear on 
pods in abundance in characteristic ooncontric zones. The fungus penetrates 
through tho surface of the pod and infects tho testa as well as the cotyledons of 
the seeds within. Every stage may bo found from that in which the seeds are not 
formed at all to that in which they mature successfully but boar a dark brown patch 
on the surface. 


III. Cause of the disease 

After a detailed study of the gram blight fungus isolated from diseased material 
collected from fields at Campbellpur it has l>een discovered that the fungus causing 
the disease in gram is quite distinct from a similar disease that attacks plants of 
beans, pea and lentil [Sattar, 1933]. The gram blight fungus has now been named 
as Ascochyta Tahiti (Pass) Lab. = PhyUosyiicta rahiei (Pass) Trotter. 

IV. Description of the fungus 

In a transverse section of the affected portion passing through a pycnidium 
(Plate XXXI) it is seen that the hyphae are hyaline to brown and septate. The 
pycnidium is spherical or pear-shaped with an opening, called the ostiole, at the 
top. These pycnidia contain numerous hyaline spores on short eonidiophores 
(stalks) and embedded in a mucilaginous mass. When the pycnidia get wetted 
the mucilaginous mass on absorbing moisture, swells up and the spores ooze out 
automatically. The spores are oval to oblong in shape and measure 10 ji x 4 ji 
When the spores are examined under dry conditions they are almost all (98 per 
cent) uni-cellular; but under very moist conditions at the time of flowering and 
fruiting, they considerably swell and 5-10 per cent may become bi-cellular. 

The optimum temperature for the growth of tho fungus and germination of 
spores is 20°C. The maximum is about 32*5°C. and the minimum below 10°C. 

V. Modes of perpetuation of the disease 

The following methods have been found to be responsible for the carrying over 
of the disease from one season to the other :— 

(1) Infected seed. 

(2) Diseased plant debris which remains lying on the surface of the soil after 

the crop is harvested. 

1. Seed infection .—In samples of seeds taken from a diseased gram crop every 
gradation is seen from apparently healthy and fully-developed seeds to those which 
are shrivelled and discoloured bearing large lesions on the surface. From such 
discoloured seeds whether slightly or severely affected, the fungus has been isolated 
by the usual culture methods. Severely infected and shrivelled seeds are not 



492 AGRICULTURE AND LIVE-STOCK IN INDIA. [V, V 

viable and do not germinate. If the seeds show only small discoloured spots and 
are well developed they germinate, but a considerable number of the seedlings 
(in various experiments 60 to 90 per cent) bear the disease. The precise 
symptoms shown vary somewhat according to the climatic and other oonditions. 
Thus the young seedlings on appearing above ground may show infeotion of the tip 
or any part of the young stem. In other cases no infeotion may be visible until 
the plants flower and bear fruit when the lesions of the disease appear on shoots 
as well as on pods. 

Experiments have also shown that if seed mixed with pieoes of infeotod gram 
plants is sown and the bed is fairly moist, the disease appears in the seedlings. 

2. Diseased plant debris .—It has been generally observed that zamindars do 
not harvest the gram crop which is almost entirely destroyed by the disease, as 
practically no produce of grain is expected from it. Further, wherever the crop 
is cut, a great deal of the sticks bearing the disease are left over in the fields. The 
threshing floors also have been found strewn with diseased debris of gram plants. 
Laboratory culture tests have fully established that the fungus borne on remnants 
of plants left in the fields after harvest in April or May remains alive for more than 
two years while fully exposed to weather. During summer months the fungus 
remains in a dormant state but after the rainy weather when it becomes cooler, 
fresh pycnidia are produced on those parts of stalks which were originally free 
from them. In this way the amount of inoculum is increased. These new 
infections arise mainly by the germination of spores which are liberated from the 
old pycnidia by the action of rain or dew and also by the growth of mycelium which 
is inside the stalks. These observations show that the fungus lives as a sapro¬ 
phyte on gram stalks lying on the surface of soil during the summer period when 
there is no gram crop in the fields. It has further been observed that during 
excessive summer rains the pycnidia burst and the spores boing thrown out are 
destroyed as the fungus cannot live in the soil. Thus the inoculum is much reduced 
by rain. 

In order to ascertain if the diseased material referred to above would infect 
gram plants in the following season, inoculation experiments were made in the 
laboratory as well as in the field, by (i) spraying gram plants with suspension of 
pycnospores of the culture prepared from old gram sticks, (ii) spraying gram 
plants with suspension of pycnospores obtained from old gram sticks, and (in) 
tying old diseased sticks to gram plants, during 1932-33 and 1933-34. These ex 
periments have given conclusive results to the effect that such diseased material 
is a very active source of infection for the noxt crop. 

It may be mentioned that last three to four years’ experiments have conclu¬ 
sively shown that the soil itself does not harbour the fungus. 

Effect of bufffiiif diseased plant debns in the soil. —It has been conclusively 
found oht by a series of experiments that when the diseased material is buried under 



hlFB-BISfORY OF GRAM BLIGHt 


493 


ground during summer months at a depth of two inches or more and there is enough 
moisture in the soil, the fungus is entirely killed and the remnants of the debris 
buned cannot infect the subsequent gram crop. 

VI. Spread of the disease by secondary infection 

As already described, the disease originates in the first instance from (i) the 
infected seed sown and (it) the diseased debris lying exposed in the fields and 
threshing floors. Those infection centres are limited and isolated in the begin¬ 
ning but they rapidly increase in number and extent. The diseased tissues of the 
primarily infected plants being brittle easily break off and are transported 
hundreds of yards by strong winds. Also when rain is accompanied by strong 
wind the spore suspension, which is formed by rain water falling on the diseased 
tissues, is splashed vigorously from plant to plant. Fresh infections are initiated 
in this way. If these conditions which promote secondary infection persist for 
sometime, infection gets widely spread and the entire gram crop is involved. 

VII. Factors influencing spread and development of the disease 

The environmental factors which are of importance are * (1) Rainfall, (2) 
Temperature, (3) Prevalence of winds and (4) System of cropping. 

(1) Rainfall. —Rainfall during summer indirectly affects the incidence of 
blight. Heavy rainfall during this period washes the spore bodies off the gram 
stalks which remain lying on the surface of the soil and thus the inoculum is greatly 
reduced. Consequently there will be less infection in the next crop. The critical 
period as regards rainfall is, however, from February to April which covers th© 
flowering and fruiting period. Observations made in the Attock tahsil have 
shown that gram blight appears in an epidemic form in those years only when 
rainfall during this period is above normal (about 6 inches). The occurrence of 
blight in the various districts of the Punjab seems to be correlated with the amount 
of rainfall as one of the factors. The figure, Plate XXXII, shows a map of the 
Punjab with the lines of 6 inches (A-A) and 3*5 inches (B-B) rainfall inserted. 
These lines divide the Province into three areas. 

(i) North of the six inches line, where blight is serious and in certain parts 
often epidemic. 

(ii) Between the lines A-A and B-B, where blight is reported from time to 

time but where it is not serious. 

(iii) South of the 3*5 inches line where in some districts it may occur spora¬ 

dically, but where the damage caused is insignificant. It is only 
where the spring rainfall is heavy, e.g., Campbellpur and North- 
West Frontier Province that the disease is of importance. 

(2) Temperature. —In as much as high temperature is generally associated 
with low rainfall and vice versa , it is obvious that temperature will show some 
relation to incidence of blight but tho relationship in general is probably only 
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incidental. Nevertheless, temperatures above the maximum, i.e., 32 # 5°C. for 
growth of the fungus will obviously prevent disease. 

It has been found out by experiments that very few spores germinate and cause 
infection during the months of December and January due to very low tempera¬ 
tures, even though high humidity may prevail and there may be rain. The 
spores, however, remain viable and even can stand freezing temperature. As the 
season beoomes warmer in February and March (70°—80°F.) the spores readily 
germinate and cause infection. This is one of the reasons that gram blight 
makes its appearance in these months. 

(3) Prevalence of winds. —Though the fungus causing gram blight belongs to a 
family which does not produce the air-borne type of spores, winds nevertheless 
play an important part in the spread of the disease. This applies to winds both 
in dry and wet weather. With regard to the former, observations made in the 
affected locality during the last three years have shown that dried-up leaves and 
affected stems of diseased plants are blown away for hundreds of yards. These 
diseased parts bear abundant pycnidia of the fungus and when they lodge among 
the healthy plants, they act as a source of infection when rain sets in and weather 
becomes moist. In wet weather, wind is a potent agent for the dissemination 
of the fungus. In the case of heavy rains accompanied by strong winds the 
fields are enveloped with a fine mist which is blown over a large area. Under 
such conditions the spores which ooze out of the pycnidia are splashed about and 
carried away in suspension as had been shown by various experiments. Ideal 
conditions are created for spores to germinate and infect the plants. The disease 
continues marching on rapidly by secondary infection. 

(4) System of cropping. —Observations for the last many years have shown 
that the gram crop sown in mixture with wheat, barley, taramira (Eftica sativa) 
or sarsan (Brassica cumpestris) suffers less from the disease than the pure gram 
crop. This is evidently due to the fact that the fungus gets less chance for 
its spread as crops immune to it stand as barriers between gram plants. The 
system of mixed cropping also explains the difference observed in the incidence 
of the disease between certain areas which have practically similar climate, e.0%, 
Attock and Rawalpindi. The disease is more serious in the foimer than in the 
latter district. In the Attock district gram is generally grown pure on an 
extensive scale so that there is practically a continuous long stretch of land 
under this crop—a factor which facilitates the dissemination of the parasite. 

VTII. Control measures 

The following measures which on the basis of repeated experiments have been 
found to be efihgtir# and practicable for the control of the disease are recommended 
to the farmers^ 

(l) Use 4£ healthy seed for sowing purposes 
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(2) Destruction of diseased plant debris which remains lying on the surface 

of the soil in the fields after harvest 

(3) Growing Of the gram crop mixed with wheat, barley, taramira (Eruca 

sativa) and sarson (Brassica campestris). 

(1) Use of healthy seed for sowing purposes, —Since infected seed is one of the 
sources of perpetuating the disease, it is obvious that healthy seed should be used 
for sowing purposes. It has been found that the gram crop in the districts of 
Hissar and Ferozepore is free from blight. It is, therefore, recommended that 
seed to be sown in blight-affected areas should be obtained from these places. If, 
however, for reasons of cost of transport it is not possible to obtain healthy seed 
from these districts, it may be got from Sargodha, Lyallpur, eto., but in such cases, 
the seed must be tested for freedom from blight infection and only such seed Which 
is certified free from the disease should be used for sowing purposes. A method 
lias been devised and arrangements have been made in the Mycological Labora¬ 
tory of the Punjab Agricultural College, Lyallpur, for undertaking such tests 
free of cost for the Department and public. The method is given below :— 

The seed is disinfected in 0*1 per cent mercuric chloride solution for 5 
minutes, then washed in sterilized water and incubated in tubes of oatmeal agar 
(oatmeal 60 grms., agar 10 grins, and water 500 c. c.) at 20°C. From infected 
seed, the gram blight fungus will grow and produce spores within seven to ten 
days whereas healthy seed will not produce any fungus growth. 

(2) Destruction of diseased plant debris lying on the surface of the soil in the 
fields :—Experiments have proved that diseased plant debris is a very active 
source of infection, therefore it is essential that the remnants of the crop should 
be destroyed. All the following measures for this purpose have been found 
effective* . 

(a) Harvesting by uprooting.—Observations have shown that if the gram crop 
is out with sickle, many stalks are left in fields and if the crop is harvested by 
uprooting the plants, very few stalks are left behind. As generally where gram is 
grown, the soil is sandy and light, it is not difficult for the farmers to follow this 
method without incurring much extra labour. It was found out by a number of 
tests at the Agricultural Farm, Campbellpur, that where four men were required 
to harvest one acre of gram crop by sickle, only five men were needed to accomp¬ 
lish the operation by pulling the plants out with hand. In fields where the disease 
is very serious, the farmers give up the crop and do not harvest it. Such a crop 
must be pulled out by the roots and burnt. 

( b ) Gleaning of threshing floors.—The farmers generally make threshing floors 
in their fields and after threshing is over, all refuse, etc., which contain diseased 
pieoes of plant is left in heaps all around the place. Such refuse should be collect¬ 
ed and burnt or put in manure pits. It has been found that if such refuse is buried 
at a depth of about two feet in manure pits the fungus is killed in two to three 
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months. It has also been found that the fungus cannot survive the digestive 
tract of bullocks and therefore, if desired, the material can be fed to farm cattle. 

(c) Bhusa should not be stacked in the fields.—Observations have shown that 
farmers stack gram bhusa in the fields and then cart it to villages during winter 
when gram crop is in the field. Bhusa contains diseasod parts of plants that 
contain viable fungus. Experiments have proved that the diseased straw is 
capable of causing infection. During the process of carting, bhusa drops in the 
fields and becomes a very active source of infection for tne spread of the disease. 
It is therefore recommended that bhusa should not be stacked in the fields. 

( d ) Use of furrow-turning ploughs.—Experiments have proved that if diseased 
gtom sticks are buried in the soil during summer at a depth of two inches or more 
for one month, the fungus is killed provided there is enough moisture in the soil. 
Experiments have also shown that after the diseased crop has been harvested by 
uprooting with hand and the infected material has been pi( ked up, furrow-turning 
ploughs, like the Meston, go a long way in reducing the amount of infection still 
further, because a large amount of the diseased remnants get buried underground. 
It is, therefore, recommended that the furrow-turning ploughs should be used 
after the first shower of rain in summer. If these operations are continued every 
year, the disease is bound to be eliminated. 

(3) Growing the crop in mixture with wheat , barley , taramira (Eruca sativa) 
or satson (Brassica campestris). —Observations during the last many years have 
shown that the incidence of disease in a mixed crop is much reduced as compared 
with pure crop. It is, therefore, recommended that wherever possible gram should 
be sown in mixture with other suitable crops in the affected localities. 

As the disease spreads rapidly from field to field by secondary infection it is 
obvious that if some farmers follow the above instructions and others do not, 
the disease will continue to appear even in the fields of farmers who follow the 
instructions. It is, therefore, necessary that all the farmers in an affected 
locality should co-operate to stamp out the disease by concerted action. The 
Punjab Government has now issued an order for the Attock district where the 
disease is generally serious, to the effect that no remission or suspension of land 
revenue shall be granted for the failure of the gram crop on account of the blight 
disease, unless recommendations of the Punjab Agricultural Department are 
followed. The recommendations may be re-iterated in brief as follows :— 

(i) Use of disease-free seed supplied by the Agricultural Department, 

(it) Elimination of diseased material from fields by— 

(а) harvesting the entire gram crop by uprooting with hand and thus leaving 

fields free of infection> 

(б) ploughing the fields once with theTdeston plough after the first shower 

in summer to bury the remnants of diseased plants, 

(c) *wfi0pittg the threshing floors and burying or burning the collected 

debris, and 

( d ) mb making bhusa stacks in the fields. 
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{Hi) Mixed cropping.—Wherever possible gram crop should be sown mixed 
with wheat, barley or any other suitable crop. 

These recommendations are being enforced by the Agricultural Department 
and the Revenue Staff of the Attock district and the farmers are taking them up. 
In 1933-34 more than 4,000 maunds and in 1934-35 about 6,000 maunds of dis¬ 
ease-free seed was distributed in the affected locality, and threshing floors" and 
fields were got cloaned up as far as possiblo. As a result of these measures very 
encouraging results were obtained. It may be pointed out in this connection 
that all the control measures noted above were also adopted at the Government 
Agricultural Farm, Campbellpur, during the past three years and a healthy crop 
of gram was produced. 


IX. Summary 

(1) The blight disease of gram is very serious in Attock and Jhelum districts 
of the Punjab. 

(2) The symptoms of the disease have been described. 

(3) The disease is caused by the fungus Ascochyta rabiei (Pass) Lab.-P&yZ- 
losticta rabiei (Pass) Trot. 

(4) The maximum, optimum and minimum temperatures for germination 
of spores and growth of the fungus are 32*5°C., 20°C. and below 10°C. respectively. 

(5) The disease is carried over from one season to the other by (a) sowing 
infected seed and (b) by the diseased plant debris which remains lying on the 
surface of the soil after the crop is harvested. 

(6) The disease spreads from plant to plant and field to field by secondary 
infection carried by spores and the diseased parts of gram plants. The spores of 
the fungus are not blown by wind in dry weather. 

(7) Factors, such as rainfall, temperature, wind and system of cropping, 
which affect the spread and development of the disease during the growing season, 
are described. 

(8) The following measures have been found effective for the control of the 
disease and aro recommonded to farmers :— 


(а) Use of disease-free seed. 

(б) Elimination of diseased plant debris by— 

(i) Harvesting the crop by pulling out the plants with hand. 

(ii) Ploughing the fields once with a furrow-turning plough after the 
first shower of rain in summer to bury the remnants of diseased 
plants. 

(Hi) Sweeping the threshing floors and burning or burying the collected 
debris. 

(iv) Not making bhusa stacks in fields. 

(c) Mixed cropping of gram, with wheat, barley, etc. 

P 3 



498 


agriculture and LIVE-STOCK IN INDIA 


[V, v 

X. Acknowledgments 

The authors feel grateful to Mr. H. R. Stewart, Director of Agriculture, Punjab, 
for the keen interest he has taken in this investigation and to Malik Sultan Ali 
Noon, I. A. S., Deputy Director of Agriculture, Rawalpindi, for providing faci¬ 
lities for carrying out research work at the Agricultural Farm, Campbellpur. 
Valuable help has been rendered by Mr. A. C. Macnabb, Deputy Commissioner, 
and his predecessors in offioe. Thanks of the Department arc due to all of 
them. 

IX. References* 

Atanasoff, D. and Kovacovski, I.C. (1929). Bull.Soc. Bot.de . Bulgarie . 8, 45—52. 
Canizo, D. J. (1927). Bol. Pat. Veg. Y . Knt. Agric. 2, 10—14. 

Labrousoe, F. (1930). Rer. Path . et Knt. Agric. 17, 174—177. 

Luthra, J. C. and Bedi, K. S. (1932). Ind. Jour. Agric. Sci. 2, 499—516. 

Sattar, A. (1933). Annals App. Biology. 20, 612—632. 

-. (1934). Tran. Brit. Myco. Soc. 18, 276—501. 

Trotter, A. (1919). Rev. di Fatal. Vcg. 9, 7. 



PRACTICAL ADVANTAGES OF THE WEANING SYSTEM 

BY 

SARDAR DATAR SINGH, M. D. D. 

Proprietor , Montgomery Dairy Farm , Montgomery, Punjab. 

No doubt to an outsider the weaning system seems to bo a cruel system as 
the calf is separated at birth and the mother and the calf never have a chance to 
see each other. Before I started dairying and qualified myself in thi* line I 
always thought that the weaning system was inhuman and cruel and I was of the 
same opinion when I went for my dairy training to England in 1919 and through* 
out the course of my training in spite of all the lectures and literature we reoeived 
on the advantages of the weaning system. After finishing my studies and 
taking my Diploma in Dairying I returned to India and started a dairy at 
Montgomery, Punjab, in 1922, equipped with up-to-date machinery, etc., which 
I had brought with me. The cows were of the Montgomery breed and I started 
milk recording, morning and evening, of all individual animals on up-to-date 
methods. I would like to explain my difficulties in consequence of the lack in 
India of pedigree herds and of effective legislation to prevent adulteration. This 
would however make a lengthy paper and would be going beyond the scope 
of my note on the weaning system. 

With the ideas that I had against weaning and for the other reason that It 
is generally known that Indian cattle do not take easily to weaning and against 
all the disadvantages which are given I did not start weaning for full four years, 
when I came to the conclusion that either I should have to give up this profes¬ 
sion or must adopt the weaning system if I wished to make any progress. I raised 
the strength of my herd, as will be seen from the following statement, and also 
introduced buffaloes. 

(1) During the four years prior to my introducing the weaning system the 

milk yield remained very low. 

(2) Some calves died and the cows went dry as they refused to give milk 

after the calves’ death and had to be kept dry for a very long time. 
In one individual case the dry period was 560 days. 

(3) All the calves have to be kept whether they were worth rearing or not 

till their mothers went dry which meant about a year and the use¬ 
less ones had to be sold on an average of Rs. 5 after spending Rs. 50 
which is the cost of rearing of each calf for the first year at this 
Farm. This means Rs. 51 dead loss per useless calf every year, 

( 499 ) 
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(4) As milking takes place at 4 m the morning and 4 in the evening and 
in winter months particularly morning milking is fairly early and 
in cold and dark nights sometimes calves drank milk of their mothers 
or the gowala had a good feed on the pretence that the calves escaped 
unnoticed and drank their mothers milk. 

(6) Milk records checked by myself varied to such an extent that they 
almost looked fictitious ; and with such a big variation the gowala 
and the milk recorder always had some excuse or other and had 
more chance of stealing milk. 

(6) Calves were not regularly and effectively fed. 

(7) The calves and milking herd had to be separately grazed and given 

exercise as otherwise the oaives would always suck their mothers 
if they were taken together. 

(8) The dry period was very long and irregular. 

(9) Some cattle got into the habit of holding milk back. 

(10) Calves were not given regular milk feed and maturity was prolonged. 

(11) Unprofitable animals were not marked out early and got rid off. 

Since the weaning system was started the following improvements have 
been made, as shown in the statement given below, and are entirely due to the 
adoption of the weaning system. As may be seen from the statement 98-3 per 
cent cows and 97*7 per cent buffaloes have been successfully weaned at all ages, 
from the 1st to the 5th calving. 

(1) The milk yield went up from 976 lbs. to 3,170 lbs. 

(2) The danger of cattle going dry in the event of calves dying was entirely 

removed as the calf being alive or dead meant nothing to the cow. 

(3) All the useless calves are given away free to the farmers in the neigh¬ 

bourhood as soon as they start drinking milk freely from the bucket 
on the condition that one man from the Dairy staff goes round to 
see these calves twice a month and the calves which are not looked 
after properly are taken away and* given to other farmers without 
paying any remuneration. The praotice is continued for six months 
after which the oaives are branded with hot iron, given a serial 
number and M as the mark of Montgomery Dairy on the right side 
and age brand on the left side. The result is that, all round the 
farm, our calves are seen working as bullocks —aB a rule only male 
calves are given with the advantage that the farmer has an improved 
breed of calves and the Dairy effects saving of Rs. 5 on each oalf 
vfciok it used to spend on useless calves before weaning was intro* 
duoed* 
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(4) There is no danger of the oalf being let off in dark and cold nights, 

gowalas and staff have very little chance of stealing as the milk 
yields mostly tally with the previous records at the time of inspec¬ 
tion or if there is decrease or increase it will be in the whole herd. 

(5) Milk reoords are exact. 

(6) The cattle are regularly and effectively fed and illness is at once 

noticed on account of sudden fall in milk yield. 

(7) The whole herd including the calves as soon as they are fit to graze 

are let off together which means a great saving in labour and no 
chance of their sucking. 

(8) The dry period is cut short and regular calving is maintained. 

(9) Cows do not hold back their milk. 

(10) Calves are regularly and systematically fed and reach the age of 

maturity much earlier than before. Before weaning was introduced 
the average age at first calving was 4 years 5 months. But when 
weaned they calved on an average at the age of 3 years and 8 months, 
a saving of 9 months. 

(11) All unprofitable cattle are eliminated after every lactation and 

only good ones are kept and bred from, with the result that no cow 
or buffalo is kept on the Farm giving less than 3,500 and 4,000 lbs. in 
300 days and this standard is being raised from 200 to 300 lbs. 
every year. 

(12) Seventy-five per cent of cattle r< main in milk. Weaning system 

is absolutely a necessity in a milking herd where pedigree records 
are kept because it will not be far wrong to say that no records are 
perfect without weaning. 

(13) Pedigree stock always fetches higher price. 

Note.—W ith weaning propor feeding is of course essential; one cannot be said 
to be perfect without the other. 

Table showing the progress of weaned and unweanod animals at the 
Montgomery Dairy Farm is given belctw—* 



Showing progress of the weaned and un-weaned herd of the Montgomery Dairy Farm , Montgomery , from 1922 to 
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Note.— Sudden fall m milk yield in 1931-32 was due to an outbreak of foot-and-mouth disease. 













THE MOTH BORER (ABGYRIA ST1CTICRA SPIS H.) OF 
SUGARCANE IN SOUTH INDIA 


BY 

T. V. RAMAKR1SHNA AYYAR, B.A., Ph.D. 

AND 

V. MARGABANDHU, M.A., 

Madras Agricultural Department. 

Scientific work on sugarcane pests might be said to have started in South 
India when the Madras Government opened the agricultural station at Samalkota 
in the Godavery Delta in 1902 with the idea of investigating the red-rot—a 
disease that was prevalent then—and Dr. Barber, tho then Government Botanist, 
was put in charge of the work. Sinco then other cane stations were added and 
studies were begun with tho diflerent aspects in regard to various local and 
foreign canes. At present the chief cane stations we have in South India are:— 
Anakapallo in Vizagapatam district, Palur in S. Arcot district, and the Imperial 
Cane Breeding Station at Coimbatore. In view of the rapid progress made in the 
study of canes and in view of the increasing areas under sugarcane all over India 
a study of the pests of cane has become very essential and none too early. 

While the senior author had several opportunities of making a general study 
of the entomology of sugarcane in the various parts of the province since 1906, 
the junior author had the chance of btudying the problem at some detail while 
he was stationed as entomological assistant at the Ar>akapalle station during 
the years 1930—32 and to do some work in connection with insecticidal trials at 
the Coimbatore Cane Station. 


The main pest 

The one about which we are chiefly concerned and which causes damage to 
canes in South India is the cane borer Argyria sticticraspis Hmpsn. What Dia- 
traea saccharalis Fabr. is to other sugarcane-growing countries such as Louisiana, 
British Guiana, Cuba, etc., so is A rgyria sticticraspis H. to us. The life-history 
and habits of this borer are as foliows. 

The oval, thin, white eggs are laid in masses, partially overlapping one over 
the other resembling the “ scales of a fish.” Each egg is 0 * 7 to 1 * 0 mm. in length. 
In one instanco 405 eggs were laid by a single moth and the average by a single 
female was found to work at 229 eggs. The egg-masses are generally laid on the 
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underside of the leaves. The egg period is about 3 to 4 days. The newly-hatched 
larvae scrape the leaves at the outset and do not enter the shoots from the top 
as is the case with Scirpophaga. While so scraping, when there is a waft, the 
hatchings hang by the silken threads or strands and are tossed hither and 11 ithcr 
and come into contact with the bottom portion of the shoot. Here they feed at 
the outset on the tender sheaths by scraping and causing small holes, thus 
gradually making their way into the shoots. The entrance inside the shoot is 
made from outside. Aroimd a single shoot four or five holes may be seen at 
different points. All these may be due to a single caterpillar or more. A single 
larva may enter a shoot, go on boring the inside, come out again and enter a 
fresh shoot. This is noticed especially in cases where tillers have been put forth 
in clusters of groups of 3, 4 or 5 as the case may bo, in which case a single larva 
scrapes the outer sheaths alone in one tiller, enters another tiller and comes out 
again a third time, enters another fresh tiller and so on until at last when it becomes 
fully fed a cocoon is formed out of frass inside the shoot in which it pupates. 
After a period varying from 6 to 10 days the adult moth emerges and escapes out 
of the stem through one of the holes made by the larva. The longevity of the 
adult in the case of fomale has boon found to vary from 8 to 12 days and 0 to 9 
days in the case of the male when fed with molasses ; and in the case of a male it 
was found to live for 5 days when starved. The moths are dirty brown, charac¬ 
terised by the absence of any prominent markings. They shun the light and 
during day time they generally hide amidst cane trash, dried-up heaps and inside 
crevices in the soil and are active only during nights when they arc attracted to 
light also to a certain extent. 

Nature and extent of damage by borer 

The caterpillars attack the shoots inside at the bottom and cause the central 
portion, “the spindle ”, to dry up and causing what is known as the “dead 
heart 99 which snaps. Ultimately the particular shoot dies. Thisis what actually 
happens in the case of young shoots. They attack also mature canes in which 
case the buds are also borod right through and tunnelling may be noted among 
the internodes, and these have been found to extend to about a foot in length 
even in certain oases and the diameter of the bore may be up to 5 mm. across. 
As a result of attack to canes it might be that a severe attack may bring about a 
low stand at the timo of harvest. As a result of attack to mature canes by 
causing tunnelling, the canes may dry up resulting in the diminution of sucrose 
and purity being lowered ; and at the same time tlxe canes might got hard and 
thus difficult for milling ; and there will also be reduction in yield. 

$xtent of damage *—It is this aspect of the problem that requires a detailed 
examination. Before getting into this" study one has to take into considera¬ 
tion the following joints, viz., a definite number of setts are planted and out of 
this only a oertain percentage germinate which constitute the primary shoots. 



THE MOTH BOBER OP SUGARCANE 


6fo 


By the fourth week tillering commences and side shoots are put forth and this 
takes place till the time of first wrapping when superfluous tillers are removed 
—healthy as well as attacked—and only a definite number-—those with good 
vigour—is retained ; and at the time of harvest we get only a certain number of 
canes. Of these the stand at the end decides the yield. Now to take a concrete 
example, take a variety J247 the gemination of which is about 69 per cent. 


Total 

bud^ planted 

l - 

Germinated 

Before 

wrapping 

shoots 

After 

wrapping 

shoois 

Tillers 

removod 

At harvest 
time 

1 

6480 

3943 


7791 

0273 

4842 


Thus it can be seen that the stand at the end is more or less nearer those that 
actually germinated at the outset and at the time of fiist wrapping 45 porcent 
of the shoots were loinoved. Thus it can aho bo seen that the shoots produced in 
the interim have been found to he of no a a 1 and there has been no appreciable 
reduction in yield. 

The extent of damage in the case of sugarcane may be studied under the 
folle)wing heads :— 

1. Effect of damage to young shoots in the early stages—from the time of 

geimination up to the time of fir si wrapping—on the yield at the ei d. 

2. Effect of damage to primary shoots m the early stages on the yield at 

the end. 

3. Effect of damage to mutuie canes, i.e ., damage to internodes. 

1. Effect of damage to young shoots in the early stages—from the time of 
germination up to the time oj first trapping, tihcn biipcrjiuous lilhrs ate removed — 
on the yield at the end .—Even at the outset, in considering this aspect of damage, it 
will bo interesting to note how the r^ot views the damage at this stage of the crop 
and this can well be stated m the w t oi ds of the late Dr. Barber as follows : “ The 
ryot views the matter with equanimity because he knows that tho pest merely 
causes the lateral brandies to be developed into larger numbers and he asserts 
that he gets a bettor stand of canes w hen there is an attack of the moth borer/’ 
In the case of attack to young shoots the following are possible 
(a) The plant itself will die ; (b) as a result of attack more shoots will be put 
forth; (c) tho attack happe ns to the primaries as well as to the 
secondaries ; (d) it may be that the attack may happen to the 

primaries even before the side shoots aie put forth or after that; 
(e) as a result of attack at various stages there Will be bhootg of 
varying ages ; (/) heavy output of shoots would also mean dissipa* 
tion of food material m tho soil. 

a3 
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In these circumstances it is incumbent on us to find exactly the damage done 
by the borer in the early stages on the yield. The best way of doing this will be 
to correlate the infestation in the early stages with the stand at the end and the 
consequent yield. To note the percentage of infestation during this period, 
counts were taken in the following manner. 

The infestation commences only from the fifth week. Therefore weekly 
counts of “ dead hearts ” were taken plot by plot till the time of first wrapping; 
and no counts were taken afterwards in view of the removal of superfluous tillers 
and the infestation itself going down as the canes begin to mature. This period 
may vary from 3 to 6 months according as the time of planting. The percent¬ 
age of infestation to be referred to hereinafter would mean the infestation 
during this period. We know the number of "dead hearts’* got throughout this 
period. We jknow the number of healthy shoots at the time of first wrapping. 
Both these totalled together would give us the total output of shoots during 
this period. And the percentages are worked out in relation to this total 
number. Of course one point that needs mention here will bo that there may 
be some dying for causes other than the borer ana such shoots may not be 
many and these do not come in this, and oven if these are taken into account 
we may not know whether these will get attacked or not or wero attacked 
before. 

When once a method has been evolved to work out the percentage of infesta¬ 
tion, one can correlate the same with the yield at the end, which would give us 
the effect of borer attack. 

The following statement would give us an idea as to the effect of borer 
infestation on the stand and yield results obtained in the case of certain experi¬ 
mental fields on the sugarcane station at Anakapalle during tho season 1931-32. 


Field No. 

Experiment 

St. 

3 links 

uid at the oj 

4_links 

ad 

5 links 

! 

Variety 

Per cent 
infestation 

63 

Spacing • 

35044 

0361 -1 
Yield 

33313 

9494*79 
in pounds i 

! 

32466 

0345-83 
)er acre. 

J 247 

60 


Jftom the above it can be seen that the yield obtained is fairly more than the 
average of 6000 to 9000 pounds; and a 60 per cent all-round infestation has not been 
abb to cause any appreciable reduction on the yield. This is the case of a field 
where that* is uniform distribution of the pest. 
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In the case of another field the following results were obtained:— 



B 208 

MA 21 

Plot 

No. 

Per cent 
infestation 

Stand 

i Weight of 
jaggery 

Por cent 
infestation 

Stand 

Weight of 
jaggery 

1 

20*14 

380 

104*75 

22*88 

518 

175*76 

2 

44*11 

387 

105*25 

31*23 

471 

146-75 

3 

39*22 

390 | 

i 

111*75 

38*04 

413 

143*50 

4 

39-7G 

382 

' 

107*25 

32*99 

l 526 

157*26 

6 

37*80 

364 

105*00 

31*20 

604 

171*25 

0 

37*12 

378 

106*25 

29*09 

534 

190*25 


The above is the case of a fiold where there are two varieties B 208 and MA 21. 
The two show a similar rango of infestation. The different plots show different 
degrees of infestation and it is easy to correlate the infestation with the yield. The 
infestation has been found to vary from about 20 to 37 per cent in the former and 
about 22 to 29*69 per cent in the latter. But the yield has been found to be more 
or less steady showing no variation according to the degree of infestation. This 
again shows that the yield has not been affected by the infestation in the early stages. 
The most glaring instance in the above is that there had been very little difference 
in yield, viz., when the infestation is 20*14 per cent it is 104*75 lbs. and when the 
infestation is 44*11 per cent it is 105*25 lbs. in the case of B 208 ; and there had 
been very little difference in stand and the figures when carefully gone through 
will reveal that the whole thing is erratic. 


Results of manurial trials will further confirm tho above view points. 



| 1 ton 0. N. C. 

16 cwt. G. N. 0. 

10 cwt. G. N. 0. 

| 8 cwt. G. N. 0. 

Serial 

No. 

Per cent 
infes¬ 
tation 

_ : 

Stand 

Weight 

jaggery 

Per cent 
Infes¬ 
tation 

Stand 

Weight 

jaggery 

Per cent 
infos- Stand 
tatlon | 

Weight 
Jaggery ^ 

Per cent 
infes¬ 
tation 

Stand 

Weight 

Jaggery 

1 

2 

81*62 

809 

220*76 









8 

27*70 

1066 

264*26 

37*98 

948 

236*60 

86*37 | 1000 

233*26 

80*48 

966 


4 

48*64 

047 

254*60 

44*05 

880 

252*60 

61*46 810 

i 

211*00 

! 

41*63 

982 



G. N. C. Ground-nut cake. 
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Even in the above case it is erratic and the infestations do not appear to govern 
the yield. 

With reference to another manurial trial: 



F. Y. M. 

G. N. C. W. I. 

F. Y. M. 

Ammonium sulphate 

Serial 

No. 

Per cent 
infestation 

Stand 

Weight of 
jaggery 

Heroont 
infestation 

Stand 

Weight of 
jaggery • 

1 

38*05 

890 

164*25 

i 

30*21 

950 

213*75 

2 

31*59 

901 

161*75 

32*39 

920 

171*00 

3 

! 32-00 

1113 

205*25 

32*05 

883 

180*75 

4 

27*37 

995 

182*25 

27*01 

967 

198*00 

5 

27*92 

952 

180*50 

31*84 

888 

180*75 

6 

20*01 

909 

174*00 

24*87 

908 

193*25 


F.Y.M. W. T, 


Serial No. 

Per cent infostat ion 

StrtT d 

W eight of piggery 

1 

25*05 

1000 

191*25 

2 

24*40 

978 

180*75 

3 

23*12 

980 

173-76 

4 

25*16 

968 

177-26 

5 

25*57 

898 

167-76 

6 

21*21 

990 

190-00 


From the above it can be seen that the infestation in the early stages may 
not affect the $t the end. And this, one has to attribute to the fact that the 
crop is able to recoup very well during the period between the removal of super¬ 
fluous tillers and the time of harv it. 
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2. The effect of damage to primary shoots in the early stages on ike final ovt-twn 
of the crop .—During the season 1931-32 the experiment to note the effect of damage 
to primary shoots in the early stages, i.e., from the time of planting down to the 
time of fast wrapping on the yield and tonnage at the end, i.e., at the time of harvest, 
was continued with two varieties B 201 and J 247. Two six-cent plots were 
taken in the case of B 208 and four such plots were taken in the case of J 247. The 
attacked and unattached primary shoots were marked with pieces of cloth and stakes 
and the individual clumps were tiod togother—constituting attacked and un- 
attaekod clumps according as the respective primary shoot is attacked or not. Only 
160 clumps of attacked and unattacked can be got from each of the six-cent 
plots ; and in the case of J 247, in plot IV, only 120 clumps can be obtained from 
each. Forty clumps constituted a sample taken at random from the 160 
clumps, thus constituting 4 samples in all. 

The figures below represent the increase over the attacked:— 


Varit iy 

Nuinbei of 
cano > 

f 

Weight of 
cano-. 

Sucrose 

Weight of 
jaggery 


Per ennt 

Per cent 

Per cent 

Per cent 

13 208 

- 4*48 

10-27 

-0-28 

7-88 

J 247 

17-11 

> 3313 

5* 15 

40-31 


From the above figures it would appear that the general trend is in favour 
of the unattacked. This is wh.it one finds after the averages are struck. If only 
wo examine the figures closely, one could find variations from plot to plot. In 
tho case of B 208 the results are erratic. In one plot the distribution of the pest 
is to a greater degree than in the next plot; and whereas in the case of J 247 the 
differences noticed between the attacked and the miattacked clumps were very 
marked and pronounced even to a judgment of tho eye. In the case of the attacked 
the canes were very si end (r and delicate and thin at the point of breaking ; where* 
as in the case of unattacked the canes wore very thick and uniformly good com¬ 
paratively and a uniform difference has been maintained between the attacked 
and unattackod in each of the plots. This pronounced difference is rather difficult 
to explain especially when we note tho erratic nature in the case of B 208. It might 
probably bo due to a predisposition in the case of the attacked to succumb to any 
adverse factor and consequently should have fared worse ; whereas the unattacked 
should have withstood, coining up well as they wore at tho beginning. But the 
general stand of the crop in tho Sold would appear to bo poor. Another point 
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that might be of interest is that similar number of canes show greater weight in the 
case of unattackod than in the case of attacked. 

In conclusion it might be said that the results are in favour of the unattacked i 
still it is rather unsafe to determine this effect of damage to young shoots on the 
yield because the crop remains, after the attack, for 8 to 9 months and the canes 
may recoup very well during this period and any effect felt cannot be correotly 
determined. 


3. Effect of damage to mature canes .—In this case the damage happens to the 
intemodos as a result of tunnelling, such canes are generally hard, devoid of juice, 
difficult to be milled, the purity of the juice and the quality of the jaggery being 
affected thereby. 

Sometimes it might so happen that in certain cases the intemodal buds will 
also be damaged, in which case the planting material will be affected. Of course 
the damage is not much in this direction. 

Damage has been noted to be serious in the case of seedlings raised from seeds 
at the Cane Breeding Station, Coimbaton, especially during the season 1927, whon 
5000 to 6000 seedlings wore damaged. Here, in this case, the seedlings are too 
young and borers were found to attack the tillers as well. 

Again, in the wake of borer attack, other insects might gain entry and cause 
further havoc; and, it is possible, fungus diseases may also gain entry. 


Incidence of the pest 

This study may be styled as an ecological study of the pest. By an coologioal 
study is meant a study of the incidence of the pest in relation to environment, such 
as the responses due to meteorological conditions, irrigations meted out, spacings 
given, time of planting, nature of seed material used, ability of a variety to put 
forth largo number of shoots and its relation to the degree of incidence, cultural 
operations such as hoeings or ploughings or guntaka workings given and if so their 
effect, direct or indirect, on the pest. A study in this direction would give a clue 
as to the reason for any high degree of incidence noted anywhere and also gives 
an idea as to the factor or factors th*t govern such incidence. 

(a) Rainfall and its effects The average rainfall in the Vizagapatam tract 
is about 40 inches and the same during the year 1931-32 was 43 • 5 inches. And 
|n this particular season during which counts of infestation were taken, it would 
seem that the rainfall during the hot weather wliioh comprises the months of March, 
April and May w&h far below tho averages, viz., 3| inches, the average being 6*75 
inches for 5 ye*If wo classify tho season into hot weather—March, April and 
May; South-West" monsoon—June, July, August and September, and the North. 
JSast monsoon —October, November, December and January, then the planting 
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is done during the hot months and the wrapping and proppings during the South- 
West monsoon by which time the superfluous tillers are removed and the canes 
begin to develop. The distribution of rainfall for the year is as follows 

Inches 

H ot months . . . . . . . . 3*48 

South-West monsoon . . . . . . . 18*64 

North-East monsoon . . . . . . . 21*40 

The planting time generally comes during the hot months and naturally the 
plantings on the station fall within this period and it can be seen from the following 
plantings that the incidence is very high during the early plantings:— 


Field No. 

1 Treatment 

I 

i 

j Infestation ! 

i 

1 

Remarks 



i 

j Per cent 


63 

Spacing experiment 

60*4 




I 

V Planted during 

53 

Irrigation experiment . 

55*8 

j February 


Manurial 0. N. C. senes 

38*82 

'i 

1 


Manorial F. Y. M. Berios 

28*20 

1 

S* Planted during 


M4 21 ami B 208 comparison 

Varieties Class T . 

Varieties Class II . 

Proppings and wrappings 


36*10 

20*32 

21*44 

17-44 


I March 
) 


>• Planted 
April 


during 


Prom the above it is clear that as the crop synchronises with the early rains 
the infestation goes down and it follows that absence of rains does exert a 
favourable influenco on the degree of incidence of the pest. 

(b) The effect of drought .—When fields No. 63 and 53—spacing and irrigation 
experiments respectively—are taken into consideration, then irrigation or no irri¬ 
gation does not appear to oause any differentiation in the degree of infestation. 
These two have been taken up for comparison because both happen to be early 
plantings, planted by about the middle of February; and similar number of counts 

v 
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were also taken in both the eases; and the former received irrigations and the latter 
did not. The degree of infestation is higher in both the cases, viz., about 60 per 
cent and 66 per cent respectively, but when we take into aocount the irrigation 
experiment—late planted, viz., Field No. 64—planted in April—it shows 62 per cent 
infestation and if this is compared with other plantings done in April which re* 
ceived irrigations and showed a lower degree of infestation than even those planted 
in March, it would seem as if drought is responsible for this heavy degree of incidence 
of the pest. Thus we see early-planted showing a similar degree of infestation both 
in the irrigated and unirrigated; and the late-planted showing higher degree 
in the unirrigated and less in the irrigated. In the former it can be explained that 
the two plantings come under the hot weather characterised by the absence of rains ; 
whereas in the latter, in spite of rains, the late-planted irrigation experiment does 
not get irrigation and this comes to absence of water-supply which comes under 
drought. Thus the two can be explained as due to drought conditions. 

(c) The nature of (he seed material -used and pest incidence —In the case of an¬ 
other field 10-A.—Wrapping experiment with Co. 213—the one point that stands 
prominent is that in the case of the short crop seed, irrespective of the 
wrappings, the percentage of infestation is consistently higher in all the three 
treatments than in the case of the mature seed as the figures below show *— 


Per cent 


Percent 

Propped and unwrapped short 
crop seed 

22-65 

Propped and unwrapped mature 
seed ..... 

16-82 

Propped and half-wrapped 
short crop seed 

22-72 

Fropped and half wrapped 

mature seed , . • 

12-63 

Wrapped and propped short 
crop seed 

17-80 

Wrapped and propped mature 
seed * « . • 

12-03 


Thus it is further confirmed that in the case of Field No. 23—Class II—canes 
B 208 (short crop seed) have shown a percentage of 24*48 per cent as against 
16*67 per cent (local seed). 

(d) The effect of the different manurial treatments on the degree of incidence of the 
pest .—There are two manurial experiment fields — one goundnut cake (G. N. C.) 
series and the other farmyard manure (F. Y. M.) series. The results of these two 
experiments have shown that the variation in the degree of infestation for a par. 
tisolar trsKtTOfnt among the different repetitions is more or less to the same 
extent in the case of the different treatments; and if at all there is any difference 
between any two treatments it might be due to any factor and it may not be possible 
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to say to what factor unless further observations are made over the same aeries. 
The variations may be seen in the following cases:— 


100(H) lb. F. Y. M. 

2000 lb. W. I. 
640 lb. G. N. C. 

1 

10000 lb. F. Y. M. 

2000 lb. W. I. 

200 lb. Ammonium 
sulphate 

II 

27065 lb. 1\ Y. M. 

2000 lb. W. I. 

Ill 

Per cent 

Per cent 

Per cent 

38*05 

30*24 

20-60 

31*59 

32*39 

24*40 

32*00 

27*01 

23*12 

27*37 

32*63 

25*16 

20*92 

31*84 

21-21 

26*01 

24*87 

26*57 

30*59 

29*83 

24*19 


Prom the above it can be seen that in the caso of I and II there is very little 
difference as the averages will show and in tho case of III the infestation is com¬ 
paratively low and this is so with very little range of variation among the different 
repetitions. Now comes the difficulty whether this is due to the particular treat¬ 
ment, and if so this requires to be further confirmed. 


(e) Time of planting and the degree of incidence .—Fields planted by about the 
month of February, viz., the early-planted ones, showed a very high degree of in¬ 
festation rising up to even 60 per cent; then come the March plantings which show 
infestation up to 36 per cent; and lastly come the April plantings where the infesta¬ 
tion is as low as 11*92 per oent—barring tile irrigation experiment—late planted. 


(/) The effect of spacing on the incidence.—The degree of infestation in the two 
spacing experiment!)—early and late—shows that the attack has been more or less 
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distributed to an equal degree among all the spaoings and the following figures 
represent the infestations:—■ 


field 

3 links 

4 links 

5 links 







Per oent 

Per cent 

Per cent 

Early-planted 

• 

• 

• 

* 

• 

60*75 

60*4 

60*00 

Late-planted . 

• 

• 

• 

• 

• 

29*00 

27*65 

20*68 


From the above figures it is clear that light and space do not appear to have 
exerted any influence at all on the degree of incidence of the pest. 


(g) The effect of guntaha working on the degree of incidence. —There wore re¬ 
ports to the effect that guntaha workings have minimised the infestations a 
good deal. On tho Anakapalli station guntahae, it would appear, were worked 
in all the fields but tho counts of infestation showed no relationship with this. On 
the other hand in certain cases where guntahae were worked, the infestation was 
as high as 60 per cent. 

(h) Topographical relation of the fields and the incidence.— (To study whether tho 
degree of incidence in the different portions of the same field is due to any differen¬ 
tial treatments or duo to chanco egg-layings in the field by the insects.) Flans 
of field wore drawn up and the percentages of attack were marked out plot by plot 
iu the case of the different fields, to study this variation. A run at these plans 
shows that the degree of incidence does not appear to vary accoiding as tho treat¬ 
ments—whether manurial or otherwise—meted out but in a very erratic fashion 
irrespective of tho treatments, thus making it difficult to say whether the variations 
noted are duo to any one or several other extraneous factors. 

(i) Number of shoots put forth and its relation to the degree oj incidence.— 
Tho point under study in this connection it this, viz., whether one can mi nimi^ 
tho degree of borer attack by having a variety which would bo able to put forth 
largo number of shoots. In tho course of studios on borer incidence, it was thought 
that tho degree of borer incidence is greatly influenced by the number of shoots 
put forth. This was amply borne out in the case of Fields No. 53 and 64—Irriga¬ 
tion experiments, early and late plantings respectively—where a more or less equal 
degree of infestation among the four varieties has shown varying degrees of effect 
on tho number of canes prosent immediately before and after wrapping. And this 
variation among the four varieties, viz., J 247, Max 10, MA 21 and Co. 213, was found 
mainly due to the variation in the degree of the total output of shoots among these 
, varieties; antf in the case of a variety like Co. 213 even a higher degree of infesta* 
tion does not appear to have caused much reduction in the number of canes present 
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immediately before and after wrapping, whereab a similar degree of infestation 
caused a good deal of reduction in the case of the other varieties. In the case of 
these two fields there was white ant attack also and in spite of this Co. 213 bas given 
Urge number of shoots more than half of what was obtained in the case of the other 
two varieties with regard to the before-wrappiitg shoots. It is known that Co. 213 
is a good tillerer. Therefore it was thought that the degree of tillering decides 
the degree of borer infestation. But in the case of a variety like MA 21, though 
it tillers to the extent Co. 213 does, when one enters a field of MA 21, the field will 
bo gappy and this has been found due to poor gemination. Therefore it is that in 
order to have a variety which can put forth a large number of shoots, that particular 
variety should have good tillering capacity and good powers of germination. It 
might bo that a variety with a low percentage of germination may show good capacity 
to tiller as is the case with MA 21. It might be that a variety with a high per¬ 
centage of germination may show also an equally good tillering capacity as is the 
case with Co. 213. It might be that a variety with good percentage of germination 
may have a poor capacity to tiller as is the case with P. 0. J 2878 and to u 
degree in the case of J 247. And it might also be possible that a variety with poor 
germiuation may show poor tillering capacity. Thus it can be seen that either 
good percentage of germination or good capacity to tiller by itself may not be a 
sufficient character for a variety to be commendable. But a combination of both 
may prove to be highly advantageous in inducing that variety to put forth a huge 
number of shoots. A variety Which is capable of putting forth a large number of 
shoots would appear to have the following points to its credit:— 

(i) If it were to show an equal degree of infestation along with other varie¬ 
ties with which it is "ompared, this will always show a larger number 
of shoots, before or after wrapping, than in the case of the other 
varieties 

( ii ) If in a field the infestation is equally distributed among the several 

varieties, then the variety which shows a large number of shoots 
or is capable of putting forth a largo number of shoots will naturally 
show a lower degree of infestation than in the others. 

(iii) If a variety is capable of putting forth a large number of shoots then it' 

might be possible to get the required number of canes at the time of 
harvest even after making due allowance for contingencies surii as 
deaths of shoots in the early stages and deaths due to damage to 
interuodes later and the consequent entry of fungus and oilier diseases, 
etc. 

All treatments that one might give appear to centre on this aspect of inducing 
the varieties to put forth a large number of shoots, t.e., spacing, manurial treat¬ 
ments, drought, etc. 
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(j) Varietal susceptibility ,—This aspect of the problem requires a thorough 
and detailed study. In connection with this the following terms have to be clearly 
understood, viz., resistance, susceptibility, immunity and tolerance. Resistance 
would mean the ability to check the progress of attack ; susceptibility would mean 
succumbing to the attack; immunity would mean absolute freedom from attack 
and its ability to ward it off by character inherent to it; and tolerance is the power 
to bear the brunt of the attack in spite of the damage being done, not succumbing 
to the attack. Susceptibility to or immunity from an attack may mainly be due 
to certain inherent characters of a physiological or morphological nature found 
in the varieties themselves. Resistance to attack may be classified under two 
heads, viz., direct and indirect. Direct resistance may be defined as that by which 
variety or varieties are capable of resisting the disease on account of certain charac¬ 
ters inherent or ingrained in the gene itself; and indirect resistance may be due 
to the effect of certain environmental factors on the varieties themselves. Varieties 
with least degree of susceptibility, amidst natural and field conditions, may be 
styled as resistant. It might be possible that varieties showing resistance under 
field conditions may become susceptible when inoculated ; varieties supposed to be 
resistant to a high degree may show symptoms of susceptibility and b»ss resistant 
oii(5S showing pronounced symptoms; plants might get attacked at the loginning 
and recover afterwards when the crop gets an advaueed stage. Resist am e may 
after all prove to be relative in the ease of any variety depending upon conditions 
favourable for the incidence of the pest. 

From thoso it can be seen that to talk of varietal susceptibility it would be unsafe 
unless all aspects of it aro takeu into account. 

Varietal susceptibility in the case of canes may be studied by taking into account 
the two irrigation experiments—early and late—where the percentage of infestation 
among the four varieties is as follows :— 
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From the shore figures it can he seen that there has been little difference in the 
degree of attack in the case of the two fields and so also among the different varieties. 
In the case of the two fields there appears to be an even distribution of the pest 
inspite of the four different varieties. 

Coming to Fields No. 25 and 23, percentage of infestation among the varieties 
is as follows :— 

Field No. 25. 


Variety 

Per cent 

Variety 

Per cent 

J 247 . 

24-03 

Co. 290 . 


18-20 

Co. 213 

27*72 

Co. 312 . 

, 

10-63 

Co. 243 . 

22-42 

Co. 313 . 

, 

16-17 

Co. 281 . 

20-33 

MA 21 

• 

23-01 


The average works out at 20*32 per cent. 

Field No. 23, Class II. 


Variety 

Por cent 

Variety 

Per cent 

J 247 . 

■89 

H. M. 544 

23-23 

D 131 . 


P. O. J. 2878 . 

22-93 

B 208 . 

m 

Max. 10 


(Short crop). 


MA 21 

28*04 

H. M. 320 . 

22-10 

Co. 213 . 

16 03 

B 208 . 

(Local seedl. 

16*57 

Co. 290 . 

10-10 


The average for the field works out at 21*04 per cent. 

From the above it can be seen that the degree of attack may be said to be almost 
eqnal in the two fields. Herein also it is difficult to say whether there has been 
varietal iesistance. For instance, in the case of varieties Co. 213 and Co. 290 it 
is 27 * 72 per cent and 18*26 per cent respectively in the case of Field No. 25 ; where¬ 
as it is 16*03 per cent and 10*1 per cent respectively for the same two varieties 
in Field No. 23; and one finds variation in the degree of attack in spite of the fact 
that there had been equal distribution of the pest in the two fields, among these 
varieties. Any variation in the degree of attack might be due to several factors. 
The so-called resistance that one finds might be dependent upon mechanical factors 
or otherwise. It is not definitely known in these cases whether there had been 
direct resistance to attack or the resistance due to characters associated with growth 
such as hardness or thickness of tho cuticle, etc., or other similar morphological 
characters or to a sporadic or endemic nature of tho borer itself, Therefore it may 
not be. safe to conclude on these figures the response which the different varieties 
of canes make toward the incidence of borer attack, 
















agrioultujie AND LIVB-STOOK IN INDIA 


518 


[V, v 


Tn Tucuman, in view of the high degree of infestation noted among the native 
canes, they were replaced by the Java P. 0. J. varieties. There was a phenomenal 
diminution in borer Infestation. This was attributed to the resistance exhibited 

by P. 0. J. canes and it was even reported : u .with the general 

planting of the Java canes the moth borer has ceased to be a problem/* In the 
words of Rosenfeld this difference in the degree of infestation between the native 
and the P. 0. J. canes is due to <# The increased fibre content of the rind and in¬ 
ternodes makes penetration into the inner tissues of the cane by the moth borer 
a very more difficult matter than in such cases as Rayada, etc.” Then came Hollo¬ 
way and Haley with their explanation, rtV, <f .it seemed that if the 

borer had ceased to be a pest it was not due so muoh to any resistance of the new 
varieties themselves asrio another cause. The new varieties have given a number 
of #< stubble M in Argentina as against one or two stubble crops of the old varieties. 
This means that less and less cane is planted and more and more springs up year 
after year from the stubble. Now it has been found that a dangerous source of 
borer infestation is in the planted stalks and the issuing adults making their way 
through the slight covering of soil, ready to oviposit on the plants of the grass 
family. Thus the less canes there were, planted, the fewer borers were planted in 
the stalks, and as more and more of the long stubhling Java varieties were planted 
the numbers of hibernating larvae were progressively reduced/* 

The above statement of Holloway and Haley is misleading and incorrect ac¬ 
cording to others, due to the fact that there had been a decided increase in the 
degree of infestation among the P. O. J. canes and secondly 11 that the extraordinary 
and sudden diminution in Diafrcea infestation in the Tucuman cane fields first be¬ 
came evident in 1919, the year following the wholesale replanting of the fields with 
P. 0. J. canes, when, according to Messrs. Holloway and Haley, there should have 
been an unprecedented increase in the amount of Diafrcea due to the abnormally 
large amount of seed cane containing borers which had been planted the previous 
yeAr. Further, it is rather difficult to comprehend how the effects upon borer 
infestation of the long stubhling feature of new varieties could possibly make itself 
felt while the majority of the fields were plants and first ratoons M . 

Then it became evident 44 that the notable reduction in borer infestation in 
Tucuman was due primarily to the effects of the abnormally severe winters which 
occurred at the time when the varietal change took place ”. 

Therefore, anything in the nature of resistance should not be taken at its value 
but one should get into the factor or factors that are responsible for resistance. 


Conditions favourable fob the breeding of the pest 

As far as agricultural practices are concerned: (i) there is no dose period or 
anything like off-season Characterised by the absence of crop, (ii) while the harvest 
is going on planting* will be done and, (wi) at the time of first wrapping superfluous 
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tillers, which include attacked also, are removed, and thrown into Oh* 
manure pit. 

Natural enemies 

It is possible that almost all the parasites so far noted on moth borers on 
cholam and maize in addition to those noted on borers of cane are also enemies of 
the cane borers. The chief egg parasites of the cane borer are the minute Chaldd 
Trichogramma minutum Riley and the Scelionid Phanurua beneficiens Zehnt. These 
are also found parasitic on the eggs of Scirpophaga and the paddy stem borer Schoe* 
nobius. The larval parasites so far noted are Stenobracon nicevillei , B, No detailed 
studies have however been made as to the bionomics or the economic possibilities of 
these. 


Control measures 

(i) Several measures such as hand-picking of egg-masses, cutting out of ‘dead 
hearts’, setting up light traps and trash traps, burning of trash, etc., have been 
suggested by entomologists all over the world. But so far as we are concerned, 
no measures have been tried to test their comparative effectiveness on the 
degree of infestation; and consequently all these aspects require a detailed study 
before anything definite may be said on any or all of these methods. Trash traps 
were tried at Anakapalli and the catches were not commensurate with the trouble 
taken in examining the trash ; but on the other hand, the trash disclosed a number 
of snakes. 

(ft) Biological control.—Much work has been done in other cane-growing 
countries of the world such as Louisiana, British Guiana, etc., especially in con¬ 
nection with the egg-parasite Trichogramma minutum Riley; and a good deal of 
technique has been evolved for the successful breeding of these parasites; and in 
this connection the names of Wolcott from Porto Rico, Spencer and Hinds from 
Louisiana and Flanders from California are worthy of note, especially the latter. 
Even here the consensus of opinion is not favourable and there are even warnings 
from certain quarters not to be carried away by this fad; and it may be well here 
to quote what Harry H. Smith has to say on this : " We cannot definitely say at the 
present time that the mass-breeding and distribution of Trichogramma is useless 
But, on the other hand, it must be admitted that none of the field experiments 
carried on up to the present with this parasite has given thoroughly satisfactory 
results. It would, therefore, be unwise to launch out on a large scale programme 
of Trichogramma work until the projects under way at present in various parts of 
the world have been carried on a little longer ”• 

Biological control is successful in Hawaii, but is not so in the West Indies. 
Therefore we cannot take it as a maxim that whatever is successful in other parts 
of the world will also prove successful in India. So far as we in South India are 
eouoemed, some work with the egg-parasite Trichogramma which is a cosmopolitan 

A 
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insect and which many workers in different parts of the world are trying to utilise 
against the cane borers, as stated above, appears to be going on in Mysore and it 
is our idea also to try the same. 

Therefore, before we attempt at a control in this direction it is incumbent on us 
to make a parasite survey along the following lines, viz., the parasites that exist 
in our own oountry, their bionomios, their distribution, degree of inoidenoe, 
seasonal abundanoe, the degree to which they are effective in oheoking the pest, 
and lastly to find out whether we have to supplement these with those from other 
countries. 

(Hi) Inseotioidal trials.—During the seasons 1927 and 1928 insecticidal trials 
were conducted at the Cane-Breeding Station, Coimbatore. The following in¬ 
secticides, viz., Paris green and lime, sodium fluosilioate by itself, the same diluted 
with lime, lead arsenate powder, Levosol fluosilioate, paradiohlorobenzene and 
Seekay were used. 

And the results have shown that one cannot rely on insecticidal trials for borers, 
in view of the costliness of the insecticides themselves, the difficulty of application, 
the frequency with which they have to be applied, the injurious effeots on the leave, 
and shoots when not properly diluted with lime or otherwise, especially when there 
are rains after dusting, the non-adhering properties of the dust in dry condition 
and last but not least the habit of the borer itself which lives and oauaes damage 
from inside the stems. On all these oounts, inseotioides are much limited in their 
scope. 


Conclusion 

In conolusion it has to be said that muoh work yet remains to be done, es. 
peoially in connection with a study of its natural enemies and the possibilities of 
utilising these against the borers; and much remains to be done in connection with 
control measures, especially comparing the effectiveness of the different types of 
control measures on the degree of infestation, which is the most important part of 
the work which would give us a working knowledge to apply these measures with a 
certain amount of confidence. 

This paper does not profess to contain all about the cane borer; but on the 
other hand, the objeot of the paper is to chiefly stress upon oertain aspects 
of the borer problem Buoh as the nature and extent of damage and the various 
factors that govern the degree of incidence, and to bring home that much work 
yet remains to be done, on lines similar to those conducted in other cane-growing 
areas of the world, in more intense and thorough fashion. 

The writers wish to express their thanks to Mr. A. 0. Edmonds, the then 
Deputy Director of Agriculture, I Circle, for affording facilities for the study of 
borer inoidenoe on the Agricultural Station at Anakapalli, during 1930-32. 
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THE CODLING MOTH IN INDIA 

BY 

HEM SINGH PRUTHI,M.So.,Ph.D., 

Imperial Entomologist, Imperial Institute of Agricultural Research, Pusa. 

It is of interest to record the occurrence in India of the codling moth (Las- 
peyresia pomonella Linn), a very notorious pest of apples, pears, eto., in America, 
Australia and other important fruit-growing areas of the world. In U. S. A. alone 
where in addition to apples and pears, prunes, walnuts, quince, etc., are also 
attacked, the damage caused by this pest runs up to 2 to 3 million sterling per 
annum. The damage is done by the larva of this moth. Except for a doubtful 
record of this insect in Dras Ladakh (Kashmir) some years ago, this species has 
not been reported to occur in any part of the Indian Empire. But as a result of 
investigations carried out by one of my assistants in the environs of Quotta during 
the last summer it has been found that this pest, along with another pest (Spilonota 
ocellana) which does similar damage, infests several fruits in that area. The 
identification of the species has been confirmed by the Imperial Institute of 
Entomology, London. 

A brief account of the insect and the nature of its damage is given below, so 
that fruit-growers in various parts of India may be able to recognize the pest if it 
appears in their orchards. The writer will be glad to receive reports, preferably 
accompanied by actual specimens, of the occurrence of this species in any part of 
India, so that the extent of distribution and economic status of the pest in this 
country may be determined. 

The adult moths appear in orchards in spring or early summer when the apple 
trees are in flower. The moth (Plate XXXIII, fig. 1) is about 1/3 in. long and 
2/3 in. across the wings when fully expanded. The fore-wings are brownish grey, 
with a characteristic copper-coloured patch near their apices. The moth lays 
eggs usually one, occasionally two or three in number on leaves, twigs and outsides 
of the flowers. The eggs are small, oval, very much flattened, resembling tiny, 
shining discs. The newly hatched larva is dirty white in colour, with a brown or 
dark brown head. It is very active. It generally enters the setting fruit through 
the “ eye 99 or the calyx cup and gradually gnaws its way inside the fruit till it 
reaches the core where it eats up the pips and the neighbouring soft parts of the 
fruit. The 19 wormy ” or the infested fruits beoomo shrivelled up and reduoed in 
sisse and with even moderately strong wind are likely to drop off the tree (Plate 
XXXIV). After feeding for three to four weeks within the fruit the larva 
becomes full-grown (Plate XXXIII, fig. 2) when it measures from | to } in. in 
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length and has a pinkish ooloor especially on its ventral side. It then starts 
eating its way out through the side of the fruit (Plate XXXIII, fig. 4) which may 
still be on the tree or may have dropped to the ground. The larva after leaving 
the fruit crawls under a suitable shelter, suoh as, crevices of bark, folds of dead 
leaves, corners of broken paoking cases and other rubbish where it spins a silken 
cocoon and passes the winter therein. At the approach of the following warm 
weather it pupates (Plate XXXIII, fig. 3), and in due course emerges as adult 
moth and repeats the history outlined above. Sometimes the larva before entering 
the winter deep may pass through another generation and thus there may be two 
generations in the year. The moth themselves do not eat anything except liquid 
things like the juice of fermented apple. They fly about at dusk and spend the 
day hiding under dead leaves, bark, etc. 

The methods of control which can be usefully adopted against this pest may 
also be briefly described here. 

“ Prevention is better than cure ” is very true in the case of insect pests. 
Prom the foregoing brief account of the life-history of the codling moth it will be 
noticed that its larvae pass winter in the crevices of dead bark, under dry leaves, 
old paoking cases and other rubbish lying about in orchards. If all those shelters 
are removed and “ wormy ” apples destroyed whenever seen, the chances of the 
following crop getting infested will oertainly be very much reduced. The soil 
round and below the trees should also be examined for the hibernating larvae 
whioh should be destroyed. Of courso all the fruit-growers in a tract should take 
suoh measures simultaneously otherwise the post will easily travel from the dear 
orchards to the unoloan ones. Sometimes these moasures of cloanliness are not 
enough to keop the pjst down and tho larvae have to bo killed directly by various 
sprays. In winter when there is no fear of injuring tender foliage and flowers the 
trees can bo cleaned with tar-distillato and other oily washes whioh besides killing 
some of the hibernating larvae roduco the number of cracks and crevices m whioh 
they oan spin their cocoons. In summer a spray consisting of lead arsenate (1 lb. 
in 50 gallons of water) should be applied soon after the petals have just fallen off 
and before the calyx cups have closed so that some poison may, get deposited in 
these oups, thus ensuring the death of the young larvae, which as described above, 
generally enter the sotting fruit by this way. It will be readily recognised that 
this is tho most important and effoctive measure. This spray is repeated 3 or 4 
times at an interval of 12 to 15 days during the summer to kill the larvae hatching 
out later or those of the seoond generation if there is any. Suoh larvae often onter 
the fruit from the side, especially if it is bruised or soft due to contact with neigh , 
bouring fruit. It may be added that lead arsenate is poisonous to man and 
domestio animals and must be used with oare. The writer will be glad to give 
further information about the preparation and use of the insecticides. A detailed 
article on this pest will be soon submitted for publication in The Indian 
Journal of Agricultural Science. ' 
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THE INDIAN SUGAR INDUSTRY * 

BY 

B. 0. BURT, O.I.E., M.B.E., B.Sc., I.A.S., 

Expert Adviser, Imperial Council of Agricultural Research 

(Reproduced from the Journal of the Royal Society of Arts by kind permission of the 

Society.) 

The rapid increase in the Indian sugar production, since the grant of fiscal 
protection was decided upon in 1931, has been an event of sufficient magnitude to 
attract comment throughout the world. In 1928, when Sir James MacKenna 
addressed the Sooiety on the future of the Indian sugar industry, he pointed out 
that of 3,076,000 acres under sugarcane in India, modem sugar factories only 
absorbed the produce of 80,000 acres. In 1930, when the question of fiscal 
protection for the sugar industry was referred to the Tariff Board, the position 
was much the same. The area under cane in 1929-30 was 2,677,000 acres; from 
this was produced 21,160 tons of sugar refined from gur, 89,768 tons of sugar 
produced direct from cane by modem factories, and some 200,000 tons of sugar 
manufactured by the indigenous open-pan or khandsari process, so that, allowing 
for setts for planting and cane for chewing, 1,837,000 tons of gur were produced 
for consumption as such. 

For the sugar-crushing season 1934-36 it is estimated that the area under cane 
is 3,471,000 acres and the gross production in terms of gur 6,086,000 tons; 
production of sugar refined from gur will amount to 40,000 tons; sugar manu¬ 
factured direct from cane to 680,000 tons ; khandsari sugar to 176,000 tons; and 
gur for direct consumption to three-and-a-half million tons. By 1936-36 it is 
estimated that the production of sugar in modem factories will have reaohed 
807,000 tons, and that India will be approximately self-supporting. The number 
of modem factories crushing cane In 1928-29 was 24, in 1930-31 it was 29, for the 
season 1934-36 it is 142. 

When the Tariff Board made its recommendation, India still occupied the 
anomalous position of being at once the world’s second largest grower of cane and 
one of the greatest importers of manufactured sugar, and outside India there were 
few who seriously believed that there would be any radical change. The Indian 
sugar industry had long suffered from the handicaps of low yields, poor-quality 

* Paper read before the Royal Society or Arts at 4*30 p.m. on Friday, May 
SIst, by Sis Hites# Lindsay, K.C.I.E., C.B.E., Director of the Imperial Institute, on 
behalf of the author. Sir James MacKenna. CJ»E., presided. 
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cane> small scattered patches of cane cultivation, and a land tenure system 
unfavourable to the establishment of compact sugar estates. The greater part of 
the sugaroane area lay in sub-tropical India with the very definite climatic 
limitation of a short growing season preceded by intense hot dry weather and 
terminated by a distinct winter season. These difficulties might well have seemed 
insurmountable, but they have yielded to research and experiment, and in actual 
fact the grant of fiscal protection was simply the culmination of a long period 
of sustained effort. It is as well that this should be understood, for there has 
been some ill-informed criticism of what has been termed a hasty experiment in 
protection, though even a cursory study of the Tariff Board’s report shows that 
such was not the case and that the fundamental improvements necessary to the 
establishment of an efficient industry had already been secured. It is doubtless 
true that the virtual disappearance of India as an importer added to the difficulties 
of the sugar-exporting countries at a time when some of them were taking special 
measures to deal with the situation which had arisen from world over-production 
of sugar. But it must not be forgotten that the development and maintenance of 
her sugar industry is every whit as important to Indian agriculture as is the 
encouragement of sugar-beet cultivation in Europe. The State aid given to the 
Indian sugar industry is expressly designed to enable the large home market to be 
supplied with home-grown sugar, but no kind of incentive has boen given to the 
creation of an uneconomic export trade. Moreover, as will be seen from what 
follows, the costs of production in India, though high compared to those in the 
great cane-sugar exporting countries, already compare favourably with those of 
some other sugar-producing countries. With these introductory remarks on the 
present position of the sugar industry, I will turn to the steps by which it has been 
reached. 

The antiquity of the Indian sugar industry is a matter of common knowledge. 
There are many reasons for believing that India was the original home of the 
sugarcane, and it is fairly certain that crystallised sugar, as distinct from gur or 
jaggery, was made and used in India in very early times. Certainly, both a fine¬ 
grained white sugar and sugar-candy were being exported from Surat early in the 
seventeenth century and from Calcutta in 1659, and we know that Dutch traders 
shipped Bengal sugar from Masulipatam in 1636. To come to more modem times, 
the report of the Select Committee of the House of Commons on Sugar and Coffee 
Planting, published in 1848, records the fact that in 1835-36 India exported to 
England 7,184 tons of sugar, 26,913 tons in 1839-40, and an average of 59,373 Wq 
during the period 1839 to 1847. It was stated that, at that time, India supplied 
about one-quarter of England’s total sugar requirements. This trade was partly 
made up of the best quality “ Benares ” sugar, a whitish sugar made by the 
indigenous process, partly of “ Muscovado ” sugar, made by several companies 
and European planters, and partly of sugar refined from gur or jaggery in European- 
owned factories using modern machinery. Benares sugar was made largely for 
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internal consumption, and was only obtainable for export if prices were favourable. 
Muscovado was manufactured from cane on West Indian lines by planters; indeed, 
the inception of the sugar industry in North Bihar appears to have been due to 
a recognition of the need for rotation crops for indigo and to an appreciation of the 
inadvisability of complete dependence on that crop. At or about the time when 
the Select Committee on Sugar and Coffee Planting reported, there were sugar 
factories with such familiar names as Motihari, Suraha, Bara-chakia, Belsund, 
Gorakhpur, Bosa, and Padrauna. Unfortunately for both the Indian and West 
Indian sugar industries the recommendations of the Committee went unheeded. 
The preferential duties were abolished in 1851; neither country was able to 
compete with slave-grown sugar, and the Indian trade collapsed. When next the 
question of developing the Indian sugar industry arose, it was no longer a question 
of reviving an export trade, but of meeting a greatly enlarged internal demand. 

This may be a convenient stage at which to digress for a moment in order to 
explain the term gur or gul, with its South Indian synonym jaggery, which will 
occur frequently throughout the lecture, and to give a brief acount of the indigenous 
Indian methods of converting sugarcane into edible products. I trust that 
I shall be forgiven if I repeat what must be very fa m iliar to many members of 
the Society. 

Prom time immemorial, the greater part of the sweet stuff used in India has 
taken the form of gur or jaggery, a kind of concrete sugar containing practically the 
whole of the molasses. There is no exact English equivalent for gur, and the term 
“ raw sugar ” which is used in Indian statistics and official publications is some¬ 
what misleading as, throughout the sugar world generally, the term “ raw sugar ” 
connotes a product used by refineries and containing from 94 to 99 per cent of 
sucrose. Our, on the other hand, is a product meant for direct consumption and 
contains anything from 60 to 85 per cent of sucrose ; it is most nearly described 
as hard-boiled masse-cuites. This is the form in which some three-and-a-half 
million tons are now consumed annually. In colour, purity, hardness and flavour 
it varies greatly from tract to tract but, with relatively unimportant exceptions, it 
is not a raw refining sugar, but a final product ready for domestic consumption. 
Our is still made in most sugarcane-growing villages and by the simplest processes. 
Modern two-roller and three-roller iron mills, and to a limited extent larger three- 
roller and five-roller mills which are driven by oil engines, have replaced the earlier 
peetle-and-mortar type of mill made of stone or wood and quite appreciable 
improvements have also been made in the furnaces and pans. But in essentials the 
process is much the same as it was a hundred years ago, the fresh cane juioe being 
boiled down to solidifying point in an open pan. A certain amount of clarifica¬ 
tion takes p l a ce during this process, and multiple pans are common in some tracts 
whore high-dam par is made. Naturally the characteristics and composition of 

vary widely from district to district and plaoe to place. 
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The khandsari sugar industry has also persisted in some parts of the oountry 
but its stronghold is no longer Benares, as in 1834, but in the Rohilkhand Bln* 
sion of the United Provinces; it is estimated that some 175,000 tons* of sugar per 
annum are being manufactured by this method this year. The 6el, aa it is called, 
in which the juice is boiled, is a cascade of open pans, heated by a furnace which 
burns the megass from the cane and a good deal of wood or other fuel as well. 
Clarification takes plaoe in the upper pans, hand- sk i mming of the scum, which 
contains all the protein matters of the juice, being continuous. Various plant 
juices and soda are used to assist defecation, but lime is not generally used, as a 
light-coloured syrup is essential. In the final pan the syrup is concentrated to 
prffetallising point and the hot masae-cuites run into earthenware coolers which are 
agitated until crystallisation sets in. One radical change has taken plaoe in this 
process during the present century in that centrifugal machines have replaced the 
older method of molasses separation by drainage followed by decolorisation with 
the water-weed aiwar. Other improvements will be mentioned later. The 
resulting sugar— khand —differs from “ Muscovado ” or “ Demerara ” sugar in 
being pale yellow in colour, small-grained and almost free from molasses. 

It should be added that the estimates of production of sugar and sugarcane in 
India are always expressed in terms of gur and that in the crop-cutting experiments 
on which the standard yields are based, the yield of gur per acre, and not cane, is 
recorded. 

The revival of interest in the Indian sugar industry dates approximately from 
the commencement of the present century. It was about the time when in other 
parts of the world the application of the same scientific methods, which had enabled 
the beet-sugar industry to establish itself, put cane-sugar again on a level with, and 
subsequently far ahead of, its younger rival. Modern factories began to spring up, 
especially in North Bihar, where a European planting community existed and 
where indigo planting was becoming unprofitable. The Ottur, Japaha, Purtab- 
pore, Marhowrah, Pursa, Bara-chakia factories in Bihar, Rosa in the United 
Provinces, and NelHkuppam in Madras, were all manufacturing sugar direot from 
cane before 1910. With the re-organisation of the agricultural departments from 
1904 onwards, more attention was paid to the improvement of cane-growing, the 
eoonomio value of the eari@ , '8P?l£> in Northern India being fully realised. Experi¬ 
mental work with the object of improving the indigenous processes of manufacture 
was also commenced about this time, and one notable advance was achieved, ' ‘ 
the introduction of the centrifugal machine for curing the sugar, accompanied by 
some improvements in the technique of open-pan boiling. By this time also the 
small jron two-roller bullock-driven cane mill had fairly completely replaced the 
earlier pestle-and-mortar and wooden-roller types, and three-roller iron mills were 
beooming known. 

* The result of a recent census indicates that this was an over-estimate and that the 
amount of khmdtari sugar now produced in the United Provinces probably*does not 
exceed 100,000 tons. 
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The organised efforts which have led to the establishment of the present modern 
s u gar industry really date from the commencement of the reign of His Mijtdy 
icing George V. In 1010, a grant from the Government of India enabled Mr. 
Mm-nland, then Director of Agriculture, United Provinces, and the author of 
this paper, to arrange for a miniature modem vacuum-pan sugar faotory, of oner 
and-a-half tans per day sugar oapadty, to be supplied by Messrs. Blair, Campbell 
and Maclean and worked continuously throughout the season at the United 
Provinces Agricultural and Industrial Exhibition of 1910-11. In the year of His 
Majesty’s Coronation an important discussion on the promotion of Indian sugar 
industry took place in the Imperial Legislative Council, a resolution being moved 
by the Hon. Pandit Mad&n Mohan Mslaviya which reoommended the raising of 
the Import duty. In November of the same year, at the seventh meeting of ike 
Board of Agriculture in India, the problems of the industry were considered in 
detail, the terms of reference being:— 

(i) The improvement of the indigenous industry; 

(ii) The production of the refined sugar which is now imported; 

(iii) The possibility of extending the area under sugarcane in India. 

The Committee of the Board on this subject included Mr. MoGlashan, Manager 
of the Cawnpore Sugar Works. It had the benefit of considered notes from Mr. 
Shakespeare, a Director of Messrs. Begg, Sutherland & Co.—a firm whose 
pioneer work for the establishment of a modem Indian sugar industry is well 
known, and by Mr. Neilson, Manager of the Nellikuppam sugar faotory, which 
dates from the first half of the nineteenth century, and as a modem conoem, from 
1897. The Committee’s report, which was accepted by the Board and emphasised 
by a series of resolutions, made recommendations of cardinal importance. It was 
dearly shown that if the Indian sugar industry was to develop, or if even the 
existing area was to be maintained, the improvement of the sugaroane itself was 
a fundamental necessity, better cultivation and manuring being hardly less 
important. The report further stated that the eoonomio importance of sugarcane 
cultivation to the country was such that active assistance from Government was 
amply justified in the national interest. Specific recommendations included 
definite programmes of agricultural work for the principal cane-growing provinces, 
the appointment of a Sugar Engineer to Government, that looal governments 
should be empowered to give financial assistance to pioneer factories, and the most 
important recommendation -of all was that a sugarcane breeding and aooUmatixa* 
tioa station should be established in Madras and that its most important work 
would he the production of better oanee with purer juioe. These recommendations 
were aooepted by tbs Government of India and prompt action taken on them. Dr. 
Barber was appointed Imperial Sugarcane Expert, and the now famous Coimbatore 
Sugarcane Jfcreedjfa^jft&tkm was started in the next year. Thus were hud the foun¬ 
dations of a modegtt ifficient Indian sugar industry. To avoid misunderstanding, 
it should be ad d ed that the Board made it abundantly dear that a radical 
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improvement in the to w matariabwas as necessary in the interests of the indigenous 
gw-making industry and of the indigenous sugar industry as in those of modern 
oedtral factories. Muoh of theBugar Engineer’s time and energies' were devoted'to 
experimental work with the objeot of improving indigenous methods and designing 
small factories. 


The position in 1911 

In order to gauge the progress since made, an attempt must be made to 
visualise the main features of the situation as they appeared to the Board of Agri¬ 
culture in 1011. No statistics for the production of sugar from cane in modem fac¬ 
tories were maintained until a muoh later date,'but it is probable that less than 
15,000 tons were so produced in 1911. The cane supply was for from satisfactory. 
In the United Provinces the local canes were not really ripe until the middle of 
January, and though the season nominally lasted from the middle of November 
to the middle of April, cane was not really fit to crush during the earlier part of the 
season. Most of the modem sugar factories then working were only able to get 
a recovery of six per oent sugar on cane. The best in Northern India that year 
touohed seven per oent. The area under sugarcane in 1910-11 was 2,215,000 acres 
and the yield of gur 2,218,000 tons, corresponding to 11 tons of cane per acre and 
two-thirds of a ton of sugar. The standard yield for the United Provinces is now 
approximately two tons of gur per acre or 20 tons of cane, and with a nine per oent 
recovery 1 • 8 tons 6f factory sugar per acre. Yields of 30 tons per acre with im¬ 
proved varieties are now common, and one well-known concern—a self-contained 
estate in the Bombay Presidency—gets 47 tons of cane per acre, with an eleven 
per oent recovery or five tons of sugar per acre. The Board of Agriculture of 1911 
was, therefore, justified in the emphasis which it laid on the improvement of the 
raw material. 

Barber’s work began to bear fruit almost immediately, but his most striking 
discovery, and one whioh subsequently revolutionised cane-growing in India, waa 
his discovery of the value of the wild Saccharum epontaneum, better known aa bans 
grass, as a parent for the production of hybrid seedling canes for Northern India. 
This, however, is anticipating a little. When the Sugarcane Breeding Station was 
started in 1012, the special problem confionting it was the production of improved 
types of cane suitable for the special sub-tropical conditions of Northern India. 
It'lusd already been fairly olearly demonstrated that the mass introduction of 
" noble ’ ’ canes from tropical countries was unlikely to be generally suoceesM, and 
whilst acclimatization was included in the Coimbatore programme, it was in the 
production Of seedling canes that the greatest hope lay. Sugarcane is<nonnally 
grownfrotn cuttings, but as with potatoes, recourse must usually be had to seed¬ 
lings for the production of new varieties. The successful use in the production Of 
hybrid eases in Java of an Indian oane Chunu ,which subsequent-research-showed 
to he a’natural hybrid with the wild Saccharum epentonevm as ore patent, 

s 2 
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pointed the way. The subsequent discovery by Jeswiet in 1016 of the greavalue 
in cane-breeding of the haaaoer cane (found in a wild or semi-wild condition in Java 
and since proved to be a hybrid between Saccharum sponlanevm and the Java 
Cheribon cane) was a further step forward. In Java the Saccharum spontantvm 
strain is now considered an essential element in the parentage of hybrid canes in 
order to ensure disease-resistance. Simultaneously with the raising of new seed¬ 
ling canes at Coimbatore and a study of their possibilities and limitations, a 
thorough survey of the Iudian canes was made and a botanical classification worked 
out, the multitudinous agricultural varieties being arranged in groups. This 
provided a sound foundation for further work. Seedlings from both Indian and 
“ noble*' oanes were raised and tested, and an important study made of the 
‘'tillering” of cane and its effect on yields, whilst a still more important study of the 
root-system of the sugarcane was commenced. Meanwhile, work was also being 
carried on in the provinces, especially at Shahjahanpur by Clarke. There both 
Coimbatore seedlings and some direct importations were studied in detail, and 
a Java seedling, distributed under the number S. 48, proved suitable for a subs¬ 
tantial area in the United Provinces and was systematically distributed in suitable 
distriots for some years. This cane occupied an area oi some 04,000 acres in 1928- 
29, and it was not until about 1927 or thereabout, when Co. 290 proved its value, 
that a better cane for Rohilkhand was forthcoming. In other parts oi the United 
Provinces Co. 213 had proved more suitable at an earlier date. Though a Java 
seedling, 8. 48 came very near to the type required for Northern India, as it 
oocubined high purity, high sucrose-content and early-ripening with the hardiness 
and deep-rooting habit which appears to be necessary if a cane is to be successful 
in Northern India. Its introduction gave a marked fillip to the indigenous 
kfrntdsari sugar industry, for whioh pure juices are essential. S. 48 was also a 
very aooeptable cane for ordinary village cultivation for gut manufacture, and its 
introduction at a time when tube-well irrigation was becoming impoitanfc was 
a definite encouragement to a higher standard of agriculture. At Shahjahanpur 
much attention was also given to the problem of nitrogen supply in connection 
with cane cultivation and an inexpensive and practical system of green-manuring 
and crop rotation was worked out and demonstrated. 

The next landmark in the development of the Indian sugar industry, and an 
important one, was the appointment of the Indian Bngar Committee of 1919-20, 
a touring Committee presided over at the outset by Mr. MacKenna, Agricultural 
Adviser to the Government of India (now Sir James MacKenna), and later by 
Mr. Noyoe (now the Hon’ble Sir Frank Noyoe). This Committee made a thorough 
study of Bugaroane-growing in India and of the condition of the sugar industry, 
visited Java and mode a number of important and far-reaching recommendations, 
especially in regard to the organisation and finance of agricultural and technological 
research whi&, &ough pigeon-holed at the time, have since been of great service. 
Thu reason why prompt action waB not taken on these recommendations was a 
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two-fold one. Financial stringency made itself felt not long after the Committee's 
report was issued—a oircumstance which was largely responsible for delaying the 
establishment of that very obvious necessity, a central research institute for sugar 
technology—whilst constitutional changes were largely responsible for the decision 
not to set up a oentral sugar research board controlling experimental stations in 
various parts of India. Nevertheless, the report of the Committee did much to 
stimulate progress. More interest was shown in the industrial prospects of sugar 
manufacture and some new factories sprang up, a central sugar bureau for the 
collection and dissemination of information was established, provincial agricultural 
departments took sugarcane resear oh more seriously, especially in the United 
Provinces, and most important of all, the Imperial Sugarcane Breeding Station at 
Coimbatore was made permanent and extended. Its founder, Dr. Barber, had 
just retired, but his lieutenant and disciple, Rao Bahadur Venkatraman, made a 
worthy suooessor. 

At Coimbatore have been made four most important contributions to our 
knowledge of sugarcane-breeding. Tne importance and successful application 
of a wild sugarcane, Saccharum sponlancum, in the breeding of hardy canes has been 
demonstrated. By means of comprehensive anatomical studies has been establish¬ 
ed the importance of a suitable root-system to vigorous growth of cane, and the 
essential differences between the “ noble ” tropical canes and the canes of sub-tropi¬ 
cal India in this respect have been ascertained and this knowledge applied to cane¬ 
breeding. It lias added to our knowledge of the genetics of sugarcane and of the 
wild Saceharuma. Lastly, Rao Bahadur Venkatraman has successfully produced 
numerous inter-generio hybrids between Sorghum (the great millet, vem, 
juar or cholam) and sugarcane. The economic value of this last discovery has 
yet to be evaluated, but it is a scientific achievement of great importance and 
its agricultural potentialities are obvious. It is hoped that a whole new series 
of early-maturing canos will eventuate from tliis hybrid. These successes have 
only been possible because important advances in the actual technique of cane¬ 
breeding operations have also beem made. The sugarcane inflorescence is im¬ 
posing, but the aotual flower is small and insignificant. The earliest “ crossings ” 
had to be made under a dissecting microscope on the top of & scaffold 20 feet high. 
Now it is possible, as the result of numerous improvements in technique, to raise 
annually several hundreds of thousands of seedlings of known parentage. What 
cane-breeding has done for the sugar industry in India can be demonstrated by a 
few figures. In 1010 the best material available to a sugar factory in Northern 
India was a thinnish cane containing, when ripe, about nine to nine-and-a-h«lf per 
oent of sugar on cane, yielding only ten tons or so per acre on the average, un¬ 
suitable for intensive cultivation and only fit for crushing for about 70 days in 
the season. Now a group of oanes is available covering the period November to 
April, yielding commonly 25 tons per acre and up to 35 tons with good cultivation, 
with a sugar-content on oane of 11$ per cent to 12 per cent. These $re all hardy 
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oanes suitable for village conditions with the hard rind necessary to render them 
unattractive to jackals, wild pigs and other enemies, and resistant to mosaic disease. 
When the Indian Sugar Committee reported in 1919, good factories were getting a 
recovery of six-and-a-half per cent; now the general figure for the United Pro¬ 
vinces and Bihar is over nine per cent, mainly due to better raw material. The 
average normal yield of gur per acre in the United Provinces in 1919-80 was 
2,6001b. per acre; in 1934-36 it was 3,9001b. on 1,560,000 acres planted with 
improved canes. Wherever Coimbatore oanes are properly grown in the irrigated 
tracts of Northern India, a yield of 30 tons of cane, giving two-and-three-quarter 
tons of sugar per acre, is now expected. 

But we must retrace our steps. When the Indian Sugar Committee reported in 
191*9, the results of breeding work at Coimbatore were only j ust becoming apparent. 
The first important group of seedling canes to be released was a set of four, 
Co. 205, Co. 210, Co. 213 and Co. 214. Of these Co. 213 was a main-crop cane, 
Co. 214 an early high quality cane though a lower yieluer, Co. 210 a late good 
quality cane, whilst Co. 205 was found to be amazingly hardy. These oanes had 
been tested thoroughly at various provincial stations and at Pusa, and in 1922-23 
they were brought into general cultivation largely through the cflorts of the Pusa 
SugarBareau and the co-operation of several sugar factories which provided part 
of the funds for the multiplication of Btocks for distribution and gave special 
facilities for milling trials. The success of this group was phenomenal, and Co. 213 
is nowthe most widely-grown cane in India. Giving, as a rule, 1 li per cent sugar 
on cane, it ripens well within the normal period for Northern India, maintains its 
quality well, has excellent standing power and is adaptable to a wide range of condi¬ 
tions. It is capable of giving yields up to 40 tons per acre with intensive cultiva¬ 
tion, but is hardy. It has a hard rind protecting it from the ravages of jackals, wild 
pigB and the like and, as might be expected, the fibre oontent is comparatively high. 
The geneology of Co. 213 is of interest. One parent was the Java seedling P. O. J. 
213, the other the Indian cane kansar ; P. O. J. 213 in turn was a hybrid between 
the old “ noble ” cane Cheribon and the Indian Chunee, and thus had as one distant 
ancestor the wild oane Saccharvm barberi. Co. 205 was a direct cross between a 
cane known as “ Vellai ” and SaecJtarum spontaneum, and for a time seemed likely to 
be grown on a very large scale indeed, for it was both drought-resistant and flood- 
resistant, and though as hardy as the most reed-like oanes of Northern India, had 
quite a fair sucrose oontent and good yielding oapacity. But it was hardly a 
good factory cane and though very tolerant of the mosaic disease, was susceptible 
to it. It is now rapidly being replaced by a later hybrid, Co. 285, but ia still of 
interest as demonstrating the value, of the wild cane parentage, for it has been a 
most valuable parent for the production of later hybrids. In 1926 another oane, 
Co. 261, which has achieved a greater reputation in Cuba than in India itself, 
was released—-thil was a hybrid between P. O. J. 213 and Co. 206, the latter befog 
a erase between Ashy Mauritius and Sacchanm tpontaneum. Another seedling 
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released in 1026-27, Co. 290, was found specially valuable in Rohilkhaad, being 
a high quality ease yielding purer juioes than Co. 213. 

The areas under improved oanes in India have run as follows during the last 
12 years:— 


Areas under improved varieties of cane in India. 


Year 

Acres 

Year 


Acres 

1928-24 . 

. . 60,604 

1929-30 

• 

. 649,025 

1924-25 . 

75,334 

1930-31 

. 

817,094 

1925-26 . 

171,808 

1931-32 

• 

. 1,170,476 

1926-27 . 

207,989 

1932-33 


. 1,815,788 

1927-28 . 

. . 268,088 

1933-34 

• 

. 2,098,870 

1928-29 . 

301,098 

1934-35 Probably exceeds 2,400,000 


Detailed returns have not yet been published for 1934-35 except for the United 
Provinces, where the ascertained area under improved canes is 1,560,000 acres 
compared with 1,289,000 in the previous year. The area under improved canes 
in the United Provinces has been recorded annually in the village records for some 
years past. For other provinces the published estimates of agricultural depart¬ 
ments have been taken, and these are apt to be conservative. In 1933-34 the shares 
of the other provinces were : Bihar 361,000 acres ; Bengal, 175,000 acres, Punjab, 
174,000 acres; Madras, 59,000 acreB; Bombay, 10,000 acres, and Assam, 9,000 
acres. Of this area, Coimbatore seedlings occupy by far the greater propor¬ 
tion, Co. 213 predominating in the United Provinces and Bihar. In Madras 
and Bombay the “ noble ” or tropioal canes still predominate, and in the Bombay- 
Deccan, with liberal cultivation, the Java seedlings P. O. J. 2878 and E. E. 28 do 
even better than Co. 290. The newer oanes under local testing are in many ways 
superior to those in cultivation, and some are particularly promising. Naturally 
a more rigorous testing is now insisted upon before a new cane is put into general 
cultivation. Similarly, a number of thick seedling canes from South India from 
the other branch of the Coimbatore Breeding Station are under trial. This, how¬ 
ever, is only a beginning. Higher tonnages, enhanced hardiness and higher sucrose 
percentage are needed, and canes possessing these characters are now under test 
all over India. Fundamental as is varietal improvement, it is by no means the 
sole consideration, and to secure anything like satisfactory tonnages both better 
tillage and adequate properly balanced manuring are needed. As a manufacturer 
of carbohydrates the sugarcane plant is unrivalled in efficiency. In Java over nine 
tons of sugar par acre have been obtained by individual factories. Groups of 
factories have averaged nearly seven tons per acre, whilst the average for 166 
factories in 1932-33 was 5*9 tons of manufactured sugar per acre. Compand 
with tins even the world's record yields of rice and wheat pale into insignificance. 
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Bat the necessary plant food most be supplied, and here India still lags sadly 
behind other countries. Much work has been done in this direction, and the agri¬ 
cultural departments throughout India are now in a position to make definite 
recommendations and are doing so. Clarke’s work at Shahjahanpur cleared up 
the essentials of the position in the United Provinces and indicated quite clearly 
the immediate lines of advance. In his Presidential Address to the Agriculture 
Section of the Indian Science Congress in 1930, Clarke placed intensive cane 
cultivation in the United Provinces in its true perspective as part of a better system 
of agriculture and showed very clearly that by adopting better methods of cul¬ 
tivation well within the powers of the ryot, high yields both of oane and of the 
rotation crops could be secured. In his evidence before the Tariff Board he 
showed that by such methods good-quality cane could be produced at not more 
than four-and-a-half annas per maund, or seven rupees ten annas per ton. 

The slump in prices of all agricultural produoe and a consequent tendenoy to 
expansion in the sugarcane areas has momentarily obsoured this aspect of the 
question. But it is of equal importance to the continued progress of Indian 
agriculture and to the maintenance of an efficient sugar industry, and demands 
unremitting attention. 

In his paper read before the Society in 1928 Sir James MaoKenna stated the 
importance of the Central Government taking an active interest in sugar research 
in India, and put forward the view that this matter should receive the early atten¬ 
tion of the Imperial Council of Agricultural Research, the creation of which the 
Royal Commission on Agriculture had recommended. A brief reference may, there¬ 
fore, be made to the steps which have been taken within the last five-and-a-half years 
to promote the healthy development of the Indian sugar industry. On the estab¬ 
lishment of the Imperial Council of Agricultural Research in 1929, the Government 
of India referred this question to it for urgent consideration. In an interim report 
of the Sugar Committee appointed by the Research Council were set out the prima 
facie grounds for fiscal protection, and it was mguip+ed that the matter be referred 
to the Indian Tariff Board. This was done; the Sugar Committee and staff of the 
Research Council prepared material for the Tariff Board, and it is now a matter of 
history that fiscal protection was granted. Simultaneously, the Committee 
considered the immediate needs as regards sugar research, technological training 
and technical assistance to the industry. In this task they derived great assistance 
from the report of the Sugar Committee of 1919-20. The Government of India 
has sinoe provided various sums aggregating Rs. 20 lacs for sugar research, for 
fin a nc i n g, on a five-year basis, various research schemes put forward by the 
C omm i t t e e and approved by the Research Council. As the report of the Indian 
Sugar Commfttefc had (dearly shown that the high efficiency of the Java industry 
was dun in large measure to mutual chemical control and the interchange of detailed 
factory result* and technological information, a sugar technologist with high 
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qualifications and suoo3ssful factory experience was appointed early in 1930 in 
order that intending factory owners might be advised in the selection of sites and 
machinery and existing factory owners aided in technical matters. The Sugar 
Bureau was transferred to the charge of the sugar technologist and a beginning made 
in the collation of the requisite technical and statistical data. A grant was also 
made to the Sugar Technology section of the Harcourt Butler Technological Insti¬ 
tute, Cawnpore, to provide a complete miniature modern sugar mill for instruc¬ 
tional and experimental purposes, whilst an annual grant was given towards the 
recurring expenditure of the section on the condition that a specified number of 
free students from other provinces would be admitted to the course on the nomina¬ 
tion of the Research Council. 

On the agricultural side a grant was made to the Imperial Sugarcane Breeding 
Station which enabled a sub-station to be opened at Kamal in order to improve the 
facilities for selecting new seedlings suitable to Northern India conditions. Hither¬ 
to preliminary selections had to be made at Coimbatore under quite different 
conditions—a double disadvantage, as the seedlings most suited to sub-tropical 
India might easily be missed whilst the testing process was unduly prolonged. 
Grants were made which enabled cane-testing and research stations to be opened 
throughout the main sugarcane belt of Northern India, viz,, at Jorhat in Assam, 
Dacoa in Bengal, at Mushari (near Muzaffarpur) and at Patna in Bihar, at Muza- 
ffarnagar (in addition to extensions at Shahjahanpur) in the United Provinces, 
and at Jullundur and Lyallpur in the Punjab. Similar experimental stations were 
added at Padegaon in the Bombay-Doccan, and near Chittoor and at Anakapalle 
in Madras. A special grant for breeding work on thick canes was made to the 
Mysore Agricultural Department. This chain of experimental stations is a most 
important feature. At them new seedling canes are tested on a co-ordinated plan, 
growth studies are made, and cultural and manurial experiments are carried out. 
It has been found possible to transport both actual sugarcane seed and tiny seed¬ 
lings from Coimbatore to some of these sub-stations for study and selection under 
local conditions. A grant was made to the Pusa Research Institute for the 
study of the mosaic disease of cane and of other cane diseases and a scheme of work 
on the insect pests of cane has recently been approved by the Governing Body of 
the Council. Nor has the improvement of indigenous methods been neglected. 
A special experiment station is being started near Moradabad for experimental 
work on the improvement of gvr manufacture and small-scale sugar manufacture. 
Finally, the Government of India has recently announced its approval of the 
scheme formulated by the Sugar Committee for a central sugar-industry research 
institute for technological research and instruction, at an estimated cost of one-and- 
a-half lacs initial and two-and-a-half lacs of rupees recurring. It is proposed to 
locate this institute at the Harcourt Butler Technological Institute by arrangement 
with the United Provinces Government, and the work of the present sugar section 
of that institute will be suitably expanded and developed. The programme of 

3 
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work proposed for the new institute is sufficiently important for detailed mention* 
It includes— 

(i) Research on Indian sugar factory problems and in sugar technology 
in general, including the utilisation of by-products, with speoial 
reference to Indian conditions. 

(ii) The provision of scientific assistance to factories. 

(iii) Extended tests under factory conditions of new varieties of cane. 

(iv) Collection and tabulation of scientific control returns from factories 

and technical reports, 

(v) Critical study of the working of Indian factories and a comparison of 

the results with the best Indian practice and results obtained in 
other countries. 

(vi) Advice to factories on difficulties and faults disclosed by their 

returns. 

(vii) Training of students in all branches of sugar technology. 

(viii) Demonstration of improved methods and equipment and refresher 
courses for men already engaged in the industry. 

Though the Government of India did not give legislative effect to the re¬ 
commendation of the Tariff Board that a statutory allotment of ten lacs of 
rupees (£75,000) per annum should be made for sugar research, it gave a definite, 
though guarded, undertaking to the Central Legislature that reasonably adequate 
funds would be provided for this purpose. The allotments referred to above 
have been made in fulfilment of that promise. The framework has been construc¬ 
ted of an adequate research organisation which should go far to ensure the healthy 
development of an efficient industry—provided, of course, that adequate financial 
provision is made in future as in the past. 

A word may be said about the level of tariff protection enjoyed by the industry 
at present. The Tariff Board recommended a protective duty of Rs. 7/4/- per cwt. 
with a deferred additional duty of eight annas in the event of imported sugar at 
Calcutta falling below a certain level. The summarised recommendations of the 
Board were placed before the Legislative Assembly in March, 1931, and the 
revenue duty was raised to Rs. 7/4/- per cwt. In November of the same year, when 
the emergency 25 per cent surcharge on all customs duties was imposed, the 
import duty on sugar became Rs. 9/1/- per cwt. In April, 1932, the Sugar Indus¬ 
try Protection Bill was passed ; this gave the industry fiscal protection for a period 
of 15 years* fixed the protective duty at Rs. 7/4/- per cwt. for a period of seven 
years, provided that the amount of the protective duty for the succeeding eight 
years should be filed in 1938 after an inquiry, and gave power to Government to 
increase the import <*uty, to such an extent as might be necessary, in the event of 
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sugar being imported into India at such a price as to render the duty of Rs. 7/V- 
per cwt. inadequate to maintain protection at the intended level. The surcharge 
still being in operation, the actual import duty remained at Rs, 9/1/- per cwt. 

As a result of this sequonce of events, the sugar industry secured, even before 
the Sugar Industry Protection Act was passed, tariff protection which for the time 
being was substantially in excess of that recommended by the Tariff Board. 
Simultaneously there occurred a fall in cano and gnr prices which was largely due 
to the general slump in the price of agricultural produce. At about the same time 
there was a substantial drop in world prices for heavy machinery, whilst openings 
for profitable industrial investment in India were few. This combination of 
additional stimuli led to an unexpectedly rapid expansion of the sugar industry 
and to development for which the Tariff Board allowed at least seven years being 
concentrated into three. The all-India Sugar Conference which met in Simla in 
the summer of 1933 made public the fact that the advance was in danger of being 
too rapid and that acute internal competition for the Indian sugar market was in 
sight. It also transpired that the sugarcane grower had not received his full share 
of the benefits of protection. 

Two important legislative enactments took place early in 1934. These were 
the Sugar Excise Act, 1934, and the Sugarcane Act, 1934. The sugar excise duty 
was imposed for financial reasons in order to make good part of the revenue lost 
by the sudden and drastic reduction of sugar imports and their impending dis¬ 
appearance. The level of the duty was so fixed as to reduce the quantum of 
protection to that recommended by the Tariff' Board by off-setting the customs 
surcharge. Since the c.i.f. price of imported sugar had fallen to a level which, 
had the surcharge not been in operation, would have justified the imposition of the 
deferred duty of eight annas per cwt., the excise duty was fixed at Rs. 1/5/- per 
cwt. and not at Rs. 1/13/-. 

The Bill aroused considerable controversy, and the report of the Select 
Committee and subsequent debates in the Legislative Asse mbly showed that the 
question whether the imposition of the excise did in fact leave the industry with 
a proper measure of protection was very thoroughly aiguod. From this discussion 
the following conclusions emerged : The Tariff Board’s recommendations were 
based on a calculated “ fair selling price ” which, in turn, depended on oertain 
fundamental assumptions, the principal of which were the following:— 

(i) At the outset many factories would have to pay eight annas per maund 

of 82-3 lb. (i.e., Rs. 13/10/- or 20*. 5d. per ton) for cane, this price 
falling to six annas at the end of the protective period. 

(ii) That a recovery of nine per cent of saleable sugar on the cane crushed 

could be assumed. 

(iii) That molasses could be sold at Rs. 1/8/- per maund, corresponding to a 

reduction of ten annas eight pies per maund of sugar in the cost 
of production* 

X2 
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(iv) The average factory would crush 13,00,000 maunds of oane. cr nearly 
60,000 tons, per season. 

(v) The capital cost of a factory of this capacity would be 13| lacs of 
rupees. 

When the position was reviewed in March, 1934, it was found that— 

(a) Five annas to six annas would be a more representative price for cane 

and that in the season 1932-33 some very successful factories had 
paid only four annas per maund; 

(b) The estimate that efficient factories would obtain a recovery of nine 

per cent sugar on cane was confirmed by experience; 

(c) Except in favoured instances, molasses no longer fetched anything 

beyond a nominal value. The reason for this was that the ultra¬ 
rapid multiplication of modern sugar factories had resulted in a 
sudden increase in molasses production of such magnitude as to 
disorganise the trade in that product; 

(d) The average capacity of factories had turned out to be about 1,800,000 

maunds of cane per season, or say 66,000 tons, as against 1,300,000 
maunds, the increase being due in part to machinery of larger capa¬ 
city being installed, and in part to a longer working season being 
possible; 

(e) The allowance to be made for depreciation had dropped from eight annas 

to less than Bix annas per maund of sugar, whilst a return of ten per 
cent on capital now meant just over 13 annas instead of one rupee 
two-and-a-half annas per maund of sugar. 

As a result of these changes, the “ fair selling price ” of sugar with cane at 
five annas per maund, calculated in the same manner ae by the Tariff Board, now 
came to seven rupees per maund in round figures, exclusive of the excise duty, or 
to eight rupees if that duty, which is paid in the first instance by the factory, is 
included. This was a substantial reduction on the Tariff Board’s original figure 
of Rs. 9/6/9 per maund. Making due allowance for the fact that the freight advan¬ 
tage has already disappeared and that Indian factories are now selling their sugar 
at the ports, it was a fair conclusion that the imposition of the excise duty would 
adjust the protection which the industry enjoyed to the level recommended by the 
Tariff Board. This view the Oentral Legislature acoepted. 

The important question of securing to the cultivator a fair price for his cane 
had also to bo tackled. The information plaoed before the Sugar Conference had 
shown quite conclusively that the prices paid for cane during the preceding season 
had been unsatisfactory in many cases and that although many factories had 
treated their suppliers very fairly, cane-growers in general were not receiving a fair 
share of the ben*®teo£ protection. The practicability and desirability of factories 
paying for cane <n a sliding scale based on the price of sugar was pointed out by 
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the Indian Sugar Committee as far baek as 1919, and the Tariff Board endorsed 
this view. Although the Board did not recommend such scales being made 
compulsory, there was no inconsiderable body of public opinion in 1932 which 
would have welcomed the inclusion of some such provision in the Sugar Industry 
Act. In April, 1934, the Sugarcane Act, being “ An Act to regulate the price of 
sugarcane intended for use in sugar factories/’ was passed by the Central Legis¬ 
lature and has been in operation during the current season. The Act is of an 
enabling character, and it is left to Provincial Governments to apply the Act to 
the whole or any part of province as they think fit. Once the Act comes into 
operation in a province, the minimum prices fixed for sugarcane required the 
approval of the Central Government. Briefly, the Act empowers local govern¬ 
ments to fix minimum prices for sugarcane intended for factories, to prohibit the 
purchase of cano except from the grower or from a licensed cane-purchasing agent, 
and to make rules regarding weighments and other matters connected with the 
administration of the Act. The Act is now in operation in the whole of the United 
Provinces and in North Bihar, t.e., in areas which include approximately 96 
factories out of a total in India of 142. In both provinces the orders published 
at the commencement of the season required the minimum price of cane to be 
fixed on a sliding scale, a basic price of five annas per maund of cane corresponding 
to an average price of Rs. 8/8/- for No. 1 sugar for factory delivery, each rise or fall 
of eight annas in the price of sugar resulting in a rise or fall of one-quarter anna 
in the minimum price of cane. The actual minimum prices are notified fortnightly. 
For khandsari factories, i.e., factories, as dofined in the Factory Act, which do not 
employ any type of vacuum-pan or vacuum-evaporator, a lower sliding scale 
with a basic minimum price of three-and-a-half annas has been prescribed. 

During the present season the minimum prices have been steady at or near 
five annas, whilst the actual prices paid have varied from about five to six-and-a- 
half annas per maund. It should be noted that the minimum price hast to be paid 
at whichever of a factory’s weighing stations a grower delivers his cane, any 
subsequent freight and other charges being paid by the factory. As the rules stand 
at present premia can be, and are, paid for cane of bettor quality, for cane of special 
varieties, or where looal prices are high. But deductions for poor quality 
are illegal, and if cano is accepted at all, the minimum price must be paid; a 
temporary exception was made for frost-damaged cane. Where the Act is in 
operation, factories are also prohibited from purchasing cane except from the 
grower or from a duly licensed cane-purchasing agent. By this means it is 
hoped to eliminate the irresponsible cane contractors who have been a bane to 
growers and factories alike. This Sugarcane Act also enables rules to be framed 
for the organisation of sugarcane growers into societies for the sale of cane 
to factories. 

Many of the abuses which have been the subject of recent complaint had their 
origin in the fact that the growers of cane are numerous and unorganised, and 
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the average holdings small. It is in suoh circumstances that unscrupulous middV 
men thrive. Recognising that the interests of the growers and factories alike 
demand the better organisation of supplies, the Government of India has under¬ 
taken to set aside annually a sum equal to one anna per cwt. of the sugar which 
pays excise, for distribution to the sugar-growing provinces for expenditure on 
approved schemes for the better organisation of sugarcane supplies. This step 
was, perhaps, even more important than the Sugarcane Act itself. The cane- 
sugar industry differs from almost all other great industries in its dependence on 
regular and adequate supplies of fresh raw material. Other industries concerned 
with the processing of agricultural products can store at least part of their raw 
material for substantial periods, but in the case of sugarcane this is not so. When, 
as in India, a factory’s supplies of cane have to be drawn from numerous small 
growers, a high degree of organisation is essential in the interest of both parties. 
Legislative action enables the grosser abuses to bo controlled, but this is only a 
first step. Payment for cane will eventually have to be on the basis of quality, 
and there is clearly a need for planned and balanced production of early, medium 
and late maturing types. Until far closer co-operation between factories and 
growers, and a practical realization of their unity of interest, can be achieved, 
the real problems of the Indian sugar industry will not have been solved. The 
sum available for this purpose should reach something like seven lacs per annum 
by next year if present estimates of production are correct, and some ten lacs per 
annum eventually. This is a substantial sum, but not out of proportion to the 
objective. 

Already there are signs of progress apart from Government effort. Transport 
arrangements are being improved. A few far-sighted factories have put in steam 
tramways, whilst in parts of North Bihar the pneumatic-tyred land wheel for 
bullock-drawn carts promises greatly to simplify transport on unmetalled roads. 
Several co-operative sugar factories have been started, one in the United Provinces 
being of special interest, as it is of normal capacity with very modem plant, many 
of the shareholders being not individuals, but primary cane-Bupply societies. In 
the same province the hydro-electric branch of the Irrigation Department has 
established a special type of vacuum-pan factory in the “ grid ” area where cheap 
electric power supplements steam raj sod from the megass, thus making a smaller 
unit possible. Such factories, if successful, would replace the khandsari factories 
which work the open-pan process. Attempts are thus being made from several 
angles to solve this important problem of organisation on which so much depends. 

Nor is the organisation of raw material supplies the only desideratum. If the 
huge Indian market is to be served to the best advantage, sugar marketing must 
be better organised than at present. This fact has been realised, and the two trade 
associations which now include most of the modem sugar factories, vis., the 
Indian Sugar Broducers* Association and the Indian Sugar Mills* Association, are 
now toying to secure more orderly distribution of sugar and better-organised sales. 
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To this end, the Sugar Bureau has started a self-supporting Indian sugar-trade 
information service, and the Sugar Technologist is assisting in the preparation of 
suitable standards for Indian sugars. There is also an active association of sugar 
technologists, which gives the technical staff of factories an opportunity of 
discussing scientific and technical details. These steps towards the better or¬ 
ganization of the industry itself are all to the good, for, as has boen repeatedly 
pointed out during the last 16 years, the success of the Java sugar industry was due 
almost as much to excellent organization as to natural advantages. 

Earthquake damage 

No account of the Indian sugar industry would be complete unless reference 
were made to the effect of the great earthquake of January, 1934, and to the 
successful steps taken to mitigate its effects. The earthquake was severely felt 
throughout the greater part of the North Bihar sugar area, but fortunately its 
effects on the industry wore largely temporary. There were operating, that 
season in Bihar, thirty-three sugar factories, twelve of which were working for 
the first time, and of these twenty-eight, including eight new ones, were 
in North Bihar and fifteen in the Tirhut Division, where earthquake 
damage was most serious. Eight factories were seriously damaged (three 
in Champaran district, two in Muzaffarpur district and three in Darbhanga 
district) and the damage to machinery and buildings has been put at 20 
lacs or, say, £160,000. Most fortunately, only two factories were so damaged 
that they could not be re-started before the end of the season. The 
damage to the standing cane crop was not very serious, but the putting out of 
action of eight factories in the middle of the season and the dislocation of transport 
meant that some 660,000 tons of cane had to be disposed of. It was essential that 
this problem should be solved because sugarcane is the principal cash crop in this 
very densely-populated area, and the misery caused by the earthquake would have 
been greatly intensified had the ryot been unable to dispose of his cane to reasonable 
advantage. Of this quantity about one-fifth was taken up by the damaged 
factories after they re-started and about 120,000 tons by the other factories 
of the earthquake area. A further quantity of about 100,000 tons was transported 
to factories outside the earthquake area by a specially constituted Cane-marketing 
Board. In this operation the Cane Board received the fullest support from the 
Bengal North-Western Railway Company and also from the Indian Railway Board, 
which promptly plaoed additional metre-gauge wagons at the local railway com¬ 
pany’s disposal. No fewer than 19 factories co-operated with the Cane-marketing 
Board in the disposal of this surplus cane. Though this may have involved a 
financial sacrifice, at least in some cases, it was a wise move, for it did much to 
restore confidence amongst cane-growers and to insure future cane supplies. The 
remainder, a matter of 220,000 tons of cane, was converted into gur by the usual 
indigenous method* The importance of the last means of disposal became obvious 
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as soon as the Bihar and Orissa Agricultural Department reviewed the position. 
In many parts of India pur-making would have increased automatically but North 
Bihar had become so largely a white-sugar tract that bullock cane mills and pur- 
boiling, pans no longer existed, and pur-making had gone out of fashion in many 
villages. For once progressive methods proved an embarrassment. This 
difficulty was soon overcome. The Government of India made a special grant 
which enabled 3,469 cane mills and 3,272 pur-boiling pans to be lent fiee of 
eharge to cultivators in the stricken area, and the staff of the Agricultural Depart¬ 
ment demonstrated how pur was made in olden times. The shock to the cane- 
grower was thus greatly lessened and it is satisfactory to note that the planting of 
the new crop was practically normal. 

The earthquake naturally had an unfavourable effect on the working of most 
factories in and near the affected area. Seven of the damaged factories had an 
average working season of 93 days, compared to 163 days in the previous season, 
and the percentage of sugar to cane averaged only 7-9 per cent compared to 
8*6 per cent in 1932-33. This was unavoidable, for operations were interrupted 
during the best part of the season, and the damaged factories re-started when the 
cane was dry and over-ripe, whilst much stale cane had to be handled due to 
transport difficulties. Fortunately, all factories are working normally this year and 
the dislocation, grave as it was, proved less disastrous than was feared at the 
time. 


Conclusion 

Of the future of the industry it is perhaps unwise to prophesy. The season 
1935-36 will see about 145 modem factories in operation, with an estimated 
combined capacity of 810,000 tons of sugar per annum—a quantity which ap¬ 
proaches very closely to India’s total requirements of factory sugar. Approxi¬ 
mately 120 of these factories are in Northern India, fifteen in Madras and South 
India, and the rest in Bombay and Burma. For further expansion in Northern 
India there is little room, except in the replacement of khandmri concerns—a 
process which has already begun. In South India and Bombay some expansion 
is expected and is likely to be gradual. That there is scope for an increase in the 
consumption of sugar will be dear from the fact that India’s average consumption 
of factory sugar alone for the quinquennium ending 1930-31 was 961,000 tons. 
In favour of an increase of consumption is the fact that, despite the increased duty, 
sugar prices are now substantially below those of 1929-30 throughout India—the 
difference naturally being most marked in Northern India. On the other hand, the 
general level of prioes of agricultural produce is low, and with an abundant supply 
of cheap gur, ru«*J consumption of factory Bugar is likely to keep low. Hence any 
marked increase in sugar consumption may have to await an increase of general 
prosperity. 
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Most of the Indian sugar factories are equipped with good machinery and are 
fairly well adapted for handling Indian cane, both as regards machinery-design and 
the balance of different sections of the factory. To this statement there are definite 
exceptions, for some factories are distinctly faulty, but on the other hand several 
factories are much above the average. There is unfortunately, a much greater 
diversity in the standard of factory management and in many instances, even where 
the factory is large enough to justify a full technical staff, an inadequate staff is 
employed. Here also there is recent evidence of improvement, and the sugar 
technology courses at Cawnpore have contributed considerably to this end. 

Intrinsically the industry is sound, and there is every reason to believe that the 
weakness associated with an unexpectedly rapid development will soon be 
rectified. This much is certain : during the present time of agricultural depres¬ 
sion, the sugarcane crop has been the one redeeming feature in thousands of 
villages in Northern India. It is at all times a orop which gives the Indian cul¬ 
tivator a relatively large reward for his labour and gives him employment 
throughout the year. The growth of the sugar industry, whatever its imperfec¬ 
tions, has added substantially to the cultivator’s resources, whilst it is no exaggera¬ 
tion to say that the introduction of improved canes in Northern India has meant 
the difference between a cultivator’s ability or non-ability to pay his rent or land 
revenue. 

For what has been said in the course of this paper I can lay little claim to 
originality, and my sources of information have been many. I desire to acknow¬ 
ledge my indebtedness to many friends, and particularly to the late Dr. Barber, to 
Mr. Noel Deerr, Mr. Clarke, Mr. Wynne Sayer, Mr. R. C. Srivastava (Sugar 
Technologist to the Imperial Council of Agricultural Research) and Rao 
Bahadur T. S. Venkatraman for much of my information, and to the last-named 
for the kind loan of lantern slides. Lastly, I owe a debt of gratitude to Sir Harry 
Lindsay, who has so kindly undertaken the thankless task of reading another 
man’s paper. 
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Within recent years, there has been a good deal of disoussion concerning the 
conformation of the dairy cow and its relation to milk production. There has been 
much dispute concerning the value of show type for commercial purposes. The 
showyard is being criticized. This has now led to questions concerning the value 
of our pedigree breeds of dairy cattle and it is stated that the methods employed 
by British stockbreeders in the past have been fundamentally unsound and that 
we are at the present day following a will-of-the-wisp policy of live-stock improve¬ 
ment. The culminating criticism is that, in view of either modern requirements 
or scientific advances, or both, we should scrap our present methods and breeds 
and start afresh our whole work of dairy cattle improvement. To the majority 
of those who are connected with the dairy cattle industry, the final conclusions of 
these critics, as recently voioed, appear absurd. The present era, however, is 
one of new methods and viewpoints. However outrageous such criticism may 
appear, it behoves us to examine it from a double standpoint. Is it sound econo¬ 
mically 1 Is it based on scientific fact ? 

Scientific evidence .—Let us first deal with the scientific aspect. Much has 
been written concerning the inheritance of milk yield. Unfortunately the greater 
part of this work is based upon mere observation, as distinct from ascertained 
fact. The scientific investigations on this subject are not numerous, but they are 
as many as could be expeoted, considering the rate of reproduction in the cow. 
The majority have been made in the United States. 

From the evidenoe available the following facts are clear:— 

Total yield of milk is largely conditioned by heredity. 

Nutrition and environmental faotors are important and cannot be neglected. 
Total yield of milk is inherited in no simple manner. 

Quality of the milk is largely inherited, and is to a muoh lesser extent 
affected by nutrition and environmental factors. 

The amount of fat secreted by a cow is, to a very large extent, inherited in¬ 
dependently of the total yield of milk. As regards the other constituents, casein, 
sugar, hardness of curd, size and shape of the fat globule, and each of the principal 
minerals (except Iodine), there is reason to believe that the same holds good. 

( 644 ) 
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All these points are reasonably well proved, and while nothing is ever oertain, 
they can be taken as the basis for future work. Indeed, if the scientific method is 
worth anything, these facts must be used as the stepping-off place both for further 
scientific work and for practical stock improvement. 

The inheritance of milk yield has long been recognized by practical stockbreed¬ 
ers to be a problem of great complexity, and it is therefore but natural that the 
breeder should look to the geneticist for some method whereby the workings of 
heredity might be accelerated—the more so as the life of the dairy cow is short when 
compared with the time taken to prove her milking capacity. The average life 
of a dairy cow is about six years. She is three years old before any general assess¬ 
ment can be made of her productive qualities and is four years of age before 
this figure can be obtained with any degree of accuracy. Accordingly, 
the breeder has evolved a lore concerning the relation of the form of the dairy cow 
to her productive capacity, a lore that is also applied to the dairy bull. It is this 
lore that has become the foundation of our showyard system and that is now 
being so violently attacked. 

As far as science is concerned this lore falls into two parts. The first relates 
to the points that are capable of scientific measurement, and the second to those 
that have so far defied accurate measurement. Of the measurable points of the 
dairy cow, certain definite correlations have been found between form and function. 
With a few exceptions the relationship is so small as to be barely worth further 
consideration from the practical aspect of stock improvement. Other things being 
equal, size, as measured by weight, bears a direct correlation to total yield. Thus 
it is that the progeny of certain bulls show an increased yield principally owing to 
the fact that their sire transmitted a big body rather than a big yield. Obviously, 
an Ayrshire cow will give more milk than the larger matron of the Scotch type of 
Shorthorn. Size is only an accessory factor towards increased production. To a 
lesser degree, certain measurements such as length, girth, etc., bear a similar 
relation to total yield of milk. 

There is definite scientific evidence that conformation on the whole is no sound 
criterion of the true milking capacity of a cow. Especially as regards the shape of 
a heifer there is nothing measurable that can yet be considered to be of the slight¬ 
est value as an indication of the amount of milk she will give when she calves. 
Indeed, scientific evidence points to the fact that it is definitely unsound to attempt 
to prognosticate the yield of a heifer either by measurement or by eye. 

The other aspeots of form—those that are not amenable to measurement—are 
probably of some importance, since they relate principally to the organs of milk 
secretion. One of these that has been scientifically examined, namely, the 
diameter of the milk wells, shows a definite correlation to productivity. It is, 
therefore, reasonable to assume that breeders, both past and present, are justified 
in taking into acoount the mammary development. 

x 2 
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It has been shown, however, that the nature of the escutcheon (the ana of skin 
between the hind legs stretching from the udder to tail head) is no WUra-ti/m 
of milking capacity. Where a positive correlation has been obtained between the 
shape of the escutcheon and yield of milk, this may be attributed to the fact that, 
owing to the escutcheon shape being hereditary, there has been in that particular 
strain of cattle, a chance association of yield and escutcheon. This fact gives us 
a clue to one reason why so many breeders have associated form with production, 
particularly as regards points of conformation of no obvious utilitarian value. 
A breeder has a high-yielding cow with, let us say, a particular shape of ear. He 
remembers that the dam of this cow had both these qualities and notioes that 
amongst the daughters of the son of this cow most of the high-yielders have also 
got cars of this particular shape. He therefore concludes that the ear shape is an 
indication of production, when the fact is that the association is more or less a 
chance one. It may, however, be of value to him in the selection of high-yielders 
of that particular strain. It also may not. If he finds it is, the breeder tells his 
son of his observation. The son accepts it as gospel and it beoomes incorporated 
in breed type. As generations of cows pass on, the association becomes weaker, 
but the belief is apt to become greater. This is where so many pedigree breeders 
have been led astray. 

As the outcome of scientific observation it may be accepted that it is unwise 
to use conformation as a guide for the selection of cows with a high capacity for 
milk production: but this does not imply that conformation is without value. 
Unless a cow is capable of producing a minimum quantity of milk she is not a da ir y 
cow no matter that she may belong to dairy breed. Even if she does produce 
an adequate quantity of milk, she may still be unsuitable for c ommercial mill? 
production. An adequate yield of milk as regards both quantity and quality is a 
pre-requisite, but there are other points of equal importance. 

Amongst these points are characters that affect the length of life of the cow, 
and others that affect her economic utilization of food or her powers to breed at 
regular intervals. If any of these characters can be shown to have any relation 
to conformation, then the principle of the method on which selection is at present 
based can be justified. 

Take longevity first; it is the cow that produces 10,000 gallons in her 
that is more remunerative to her breeder than the cow that can produoe 2,000 
gallons in one lactation but cannot keep it up. We must recognise that in breeding 
for high production, we are selecting for a type of mammary apparatus t hat - puts 
a severe strain upon the other organs of the body. It is as though in the thorough¬ 
bred horse we were to select for ability to move at great speed but, at the ti me, 

were to neglect the development of the heart. It is the thoroughbred that can win 
races throughont a long life that is remunerative to its non-betting owner. 

The qualities that make for longevity are various and cannot all be described 
hare. Amongst the most important are the legs and feet. Crooked hind legs, 
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poor pasterns, and soft hoove- are causes of serious loss in our dairy herds and are 
definitely of genetic origin. Because of undesirable hind legs, some high-yielding 
cows become absolutely worthless. If a cow has the right hind feet and legs, 
she can stand on concrete for fifteen or twenty years and she can travel to pasture 
without pain or trouble. It is very easy to get poor legs into a herd and the only 
way to prevent this defect is to select breeding stock by conformation. 

As well as being a possible measure of production, the shape of the udder is 
important from this point of view. There are good producers with capacious but 
otherwise badly-shaped udders: such udders are more subject to injury. Each 
quarter should be evenly developed and the udder should not be pendulous or cut 
up. The properly-built udder is protected from injury, is not so likely to be 
stepped upon and is much easier to keep clean. It is usually in the udder that 
cows show the first sign of unsoundness. Again, with the advent of the milking 
machine, the correct placing and size of the teats is a matter of great importance. 

With regard to the economic utilization of food, it is essential that a dairy cow 
should have plenty of capacity—both of chest and of digestion. A high producer 
may occassionally be flat in the rib, but it is seldom that she is an economic pro¬ 
ducer of milk when examined from the point of view of food consumption. 

The saner objections to the show standards have centred around such des 
criptions as, “ a clean cut feminine head with plenty of character and style, 
plenty of width between the eyes, etc., etc.” Whether there is any correlation 
between these qualities and mi lk i ng capacity has never been directly scientifically 
determined. No one will dispute, however, that the appearance of the head of a 
cattle beast gives an indication of sex whether the animal be bull, steer or cow : 
but this indication is not infallible. There are cows with heads like steers. Like¬ 
wise there exist effeminate bulls. If, in an animal of either sex the reproductive 
organs cease to function fully, then, in accordance with the degree to, which the 
sex organs are upset, the appearance of the animal changes in the direction of an 
intermediate or neuter type, or may even approach the type of the opposite sex. 
Thus, the appearance of an animal is governed by the functioning of the sexual 
organs, which also govern both milk secretion and fertility. Hence it is not illogical 
to assume, as practical breeders have done, that there is a valuable connexion 
between the head, as an indication of sex and the economic worth of a dairy cow. 

To sum up the scientific evidence it may be stated that the existing method 
of the breeders, based on a correlation of form with function, is not unsound. 
While conformation of the dairy cow may give small indication of the capacity 
Hie organs of milk secretion, it is of definite value as regards other qualities that 
are of prime importance from the standpoint of lifetime production. 

The economic aspect .—Such being the scientific evidence the situation in 
England may now be examined from her rather peculiar economic standpoint. 
Ho other country in an advanced state of agriculture has so many cattle of the dual- 
purpose type. Some other countries wish they had, while othdrs are content as 
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they are, but that is not the present issue. The dual-purpose animal suits a 
certain type of farm economy prevalent in England. So far, no measure has been 
devised—or is likely to be devised in the immediate future—whereby the breeder 
may assess the value of the carcass of an animal on the hoof other than by the eye. 
Hence, conformation is fundamental in the selection of animals of the dual-purpose 
breeds. 

“To every action there is an equal and opposite reaction.” It must be 
admitted that in every breed of live-stock there has been a period when the 
principal breeders set undue store by some character whose economic worth was 
trifling. That some breeds diverged further than others from the economic path 
is probably the reason for the present criticism, but does not justify the conclusions 
at tfhich the critics are arriving. 

Our pedigree system is not at fault. Like other British institutions it requires 
some adjustment, especially at a time of economic stress such as the present. The 
same holds good as regards the show-ring. Yet let it be recognized that it is the 
pedigree system and the show-ring, together with the native wit of the stock raisers 
of England—and more latterly of Scotland—that have given the breeds evolved 
in these islands—including the Channel Islands—the predominant position they 
now occupy in the agriculture of the world. There is only one breed of cattle of 
world-wide reputation that has not originated in the British Isles. For the future, 
as science devises measures of production and as it discovers more exactly the 
manner in which specific characters are inherited, so must these be incorporated 
into our methods of stock improvement and be grafted on to tht art of breeding, 
just as we are now witnessing the incorporation of milk recording into the old 
methods of pedigree breeding and its grafting on to the ancient principle of the 
progeny test, so much used by the early breeders and for which the foundation is 
pedigree. 

It is perhaps the show-ring that most requires adjustment to modem con¬ 
ditions. As Professor Scott Watson has said, the art of “ bringing out ” stock has 
made more progress than the art of breeding. More emphasis requires to be laid 
upon definite evidence of milking capacity before a cow can be entitled to the 
prefix “ dairy ”. There should be more place given to tests of families, daughters 
of one sire, etc. Also there should be a class for cows that have given over 10,000 
gallons and for which every entry forward should receive a prize. When shows 
were first started the educational aspect was first and foremost in the live-stock 
exhibits. Our show societies have not forgotten this, as witness the incorpora¬ 
tion in their programmes of young farmers’ judging competitions, etc., but they 
can advance still further. 

Against the present system it is argued that the live-stock of to-day are no 
better than the stock of a century-and-a-half ago. That is not true. Undoubted¬ 
ly there were frt that #*riod some high-producing cows, even after making allowance 
for the fact that milk was not weighed but measured by volume, as delivered from 
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the cow, complete with froth, and that it is difficult to determine whether the pints 
and quarts were Imperial or looal. The point is that proportionately there were 
not so many high-producing cows as there are now-a-days. Moreover, the average 
production of the dairy cow was not so high as it is at present. It is true that 
there are no figures to show the yield of the cow of 150 years ago : but there is no 
question that the yield has definitely improved during the past thirty years. 
Take only the figures of the officially milk-recorded cows. .Annually these show a 
small but usually consistent inorease. Since 1918, dospite the fact that the 
number of recorded cows and heifers has been increased seven-fold, their average 
annual yield has gone up from 600 gallons to 700 gallons, i.e., an increase of nearly 
17 per cent. It may be argued that this is due to better methods of nutrition. 
That is in part the truth : but within the past few years, the dairy farmer has had 
little incentive to feed for maximum production and to force his cows to the 
utmost. In addition, improvements in methods of nutrition can only be effective 
if the cows have the inherent capacity to respond to the increased feeding. 

Here are the recent figures of cows officially recorded in England, classified 
by breed, showing the numbers and the average yields of cows for the years ending 
October 1,1929 and 1933 respectively. In studying the figures of the latter j r ear 
it must be remembered that the price the fanner obtained for his milk was appre¬ 
ciably less than in the earlier year. The Index figure for milk for the year ending 
October 1,1929, was 170, while that for the year ending October 1, 1933, was 
only 150. 


Breed. 

1928-29 

1932-33 

Number 

of 

cows 

Average yield 

Number 

of 

cows 

Average yield 

Ayrshire , 


1,430 

lb. 

7,334 

2,172 

lb. 

7,236 

Friesian . 


12,170 

8,383 

12,886 

8,828 

Guernsey 


3,702 

6,344 

6,341 

6,453 

Jersey . 


2,512 

6,250 

3,123 

6,307 

Lincoln Bed . 


1,561 

7,123 

1,085 

7,248 

Red Poll 

• 

3,000 

7,017 

3,723 

7,176 

Shorthorn 

• 

45,391 

6,986 

41,670 

6,989 

South Devon . 

• 

1,000 

6,747 

1,076 

6,420 
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It is also argued that sinoe this annual improvement is so small we ought to 
scrap existing methods of improvement. Apart from the fact that such critics are 
unable to put anything in place of that which they decry, it can be questioned 
whether the rate of improvement is slow. 

Looking at the question from a genetic aspect, the point is complicated. The 
speed at which the genetic improvement of any speoies takes place should be 
measured in generations, not years, and in relation to the number of genetio factors 
that effect the characteristic in question. 

If it is desired to fix a breed whose only desirable qualifications are the absence 
of horns, a black skin and a white face, it would take at least six generations before 
these three qualities would be even approximately fixed, and even then off types 
would be produced in comparatively large numbers. 

Milk yield is inherited in a far more complicated manner than is coat colour. 
If, after six generations of intelligent selection for coat colour, we are still apt to 
get off types, so shall we be apt to get, for a much longer period, cows of low milk 
production that must be culled from our herds. The science of genetics offers no 
short cut towards the improvement of our live-stock. It justifies the methods of our 
master breeders, points to practices and beliefs that should be discarded, and by 
emphasis on the association of certain characters in their inheritance can certainly 
hasten the improvement of our stock. It cannot, however, substitute a quack 
medicine for the hard work and shrewd judgment that have characterized our 
master breeders of the past, and that will be as much required of their descendants 
in the future. 

The science of genetics has already served a useful purpose in that our 
knowledge is being placed on a logical basis, whereby each new generation of 
breeders does not have to master the art from the beginning, but can make a 
start where its forerunners have ceased. As science codifies the laws of the inheri¬ 
tance of milk yield, so does it definitely assist the improvement of our average 
stock. 



TYPE COUNTS—EVEN IN DAIRY CATTLE 


BY 

A. D. BUCHANAN SMITH, 

Institute of Animal Genetics, Edinburgh University . 

(Reprinted from The, Farmer and 8tock-Breeder, Vol, XLV1JI» October 22, 1034,) 

NO QUESTION OF VALUE OF PROVEN SIRE—BUT THE PROOENY TEST IS NO SHORT 

OUT TO PERFECTION 

Once you grant that the dual-pur}K)se animal fits a certain type of farm 
economy then you must grant that conformation is of value in the selection of 
breeding stock. They are congenital idiots who decry the value of selection 
by the eye as a means for the improvement of dual-purpose cattle. 

It is probably true that there is nothing we can measure which will give us an 
indication of the amount of milk a cow may give in a lactation. We know that, 
other things being equal, the bigger the cow the more milk she will give, and that 
the same applies to certain other qualities such as length, girth, etc. Mr. F. H. 
Gamer, of Cambridge University, has recently shown that the larger the diameter 
of the milk veins the more milk will the cow give Especially as regards the 
heifer, there is nothing we can measure Which will indicate future yield. That is 
about the sum of our scientific knowledge, which is mostly negative. 

Every man who has done any real work with oattle, whether he calls himself 
scientist or farmer, knows perfectly well that the cow has certain points which 
indicate productivity. The mammary apparatus has not yet been scientifically 
measured, but its value can be roughly assessed by the man who knows dairy 
cattle. Few persons—if any—can distinguish between cows capable of yielding 
400 lb. butterfat and those capable of producing 600 lb. or more, since both classes 
of cows do in all probability, possess similar external evidences of good dairy type. 
Let us remember that the yield of a cow in one lactation is only part of her total 
productivity. 

In this connection Mr. James Wyllie’s remarks about the u tin god of high 
yield ” also hold good. A remarkable record achieved by a cow in a single lacta¬ 
tion is not a sure criterion of her worth. There are two others which must also 
be taken into consideration. The first is the amount of food a cow eats per gallon 
of milk she produces. If the high yield is achieved by a greedy cow or by a cow 
who requires a lot of carrots or spice in her ration, she may well be uneoonomie. 
One greedy oow at our experimental farm takes nearly f lb. more food per gallon 
of milk produoed than does her neighbour in the next stall. 

( 661 ) 
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FoZve of longevity .—The other point is longevity. It is not what the oow pro* 
duces in one lactation that matters so muoh as what she produoes in her lifetime. 
It is the oow that produoes 10,000 gallons in her lifetime that really oounts, not the 
oow that produoes 2,000 gallons in one lactation. True, the last-named has a good 
start—if she keeps it up. 

We must reoognise that in breeding for high production we are selecting for a 
type that puts a heavy strain on the other organs of the body. The qualities that 
make for long life are multitudinous. Amongst the most important are the legs 
and feet. Crooked hindjlegs, poor pasterns, and soft hooves are causes of serious 
loss in our dairy herds, and are definitely hereditary. Bad hind legs reduce the 
value of a 2,000-galloner by at least 60 per oent. A oow with correct hind legs and 
hooves can live on concrete for fifteen years. The legs of a oow are every bit as 
important as the legs of the horse. 

The dU-round view .—The shape of the udder is also of importance. There are 
good producers with capacious but badly shaped udders which are liable to 
injury. Each quarter should be evenly developed, and the udder should not be 
pendulous or cut up. The well-built udder is protected from injury. But why go 
on ? 

At the Dairy Show at Islington this week we can see for ourselves the type of 

cow that is wanted. We may not entirely agree with the judges, but then we may 

be wrong. It is quite correct that what we see at the Dairy Show, the types of the 

cows and their records of milk for a period of two days, does not give the real value 

of the animal. But then neither do the records published annually. Each gives 

a view of the oow from a different angle. 

• 

To get an all-round view we must consider many things. It is difficult to know 
on what point to lay the greater stress. At one time one point—such as the total 
lactation yield—receives greater emphasis, and this is followed by a swing of the 
pendulum for type. We can afford to neglect no aspect. Neither can we afford 
to over-emphasise any. The breeding of dairy oows is not a “ stunt ” ; it is the 
life work of a man who loves cattle. 

At the present moment there is a definite tendency to ignore type. There will 
be many persons at the Dairy Show who, as they look round the oattle, will say, 
“ What is the use of all this 1 What really matters is milk.” Type definitely 
has a value. No good horse ever was a bad colour, and no 10,000-gallon oow has 
ever had a bad tail head. 

But even for fancy points there is some justification—provided these are kept 
in a subordinate position. The true breeder is an artist, and so long as this 
enjoyment of art is not the chief end, then none can criticise. Talking of criticism, 
thoughtful farmer* will note that this criticism of type of dairy oows not infre¬ 
quently oomee from the man who himself has failed at the breeding of pedigree 
dairy cattle. 



mm count nr daxbt oattlb 


653 

One last word about the progeny test. For the pedigree dairy breeder—and 
particularly those who lead the breed—there can be no question of the value of the 
sire who is proven to be good by both the yield and the type of his daughters. 

Limitations of proven sire .—But for the commercial breeder—whether or not 
his stock is pedigreed—the use of an aged bull is fraught with difficulty. The 
emphasis at present being laid on the proven sire is justified, for there has been a 
tendency to negleot his value. Certainly we have been indined to forget the work 
of some early breeders whom the present generation oould teach nothing concern¬ 
ing the progeny test. 

For the commercial breeder with the herd of modest size, however, the proven 
sire is a counsel of perfection. And even the proven sire needs to be selected. We 
must not let the present agitation blind us to the value of pedigree combined with 
the production records of the immediate ancestors. And in the selection of the 
dairy bull nothing can ever replace the records and the type of the dam of the bull. 

Breeding dairy cattle is a difficult business, because the bull wont give milk. 
Dealing with the chances of heredity is a gamble, and always will be gamble. 
But if you apply skill, knowledge, and common sense it is a gamble with the odds 
in your favour. As soience gets to work the odds will gradually be increased in 
the favour of the breeder. But do not let us expeot any revolutionary short 
cuts. In the meantime nothing is likely to supplant hard work and shrewd 
judgment as the prime requisites of the breeder of dairy£oattle. 
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BY 

A. D. BUCHANAN SMITH, 

Institute of Animal Genetics, University of Edinburgh. 

(Reprinted from The Ayrshire Oattle Society Journal, Vol. 6, No. 3, September 1034.) 

“ Type has no value/* But what is production ? Production is the outcome 
of yield and quality of milk plus type. The production of a dairy cow oannot be 
measured merely by the yield of one or two lactations. The production of a dairy 
cow ends only with her death. Thus, until she is dead, what a cow has produced 
cannot be properly assessed. 

Some oows do not give milk because they have not got the machinery inside 
them for the production of milk. Other cows do not give milk because although 
they have the machinery for the conversion of food into milk, they lack stamina or 
their legs break down, or their udder plays them false. Of course, even in the best 
regulated herds, accidents are liable to happen. Sheer accident, or disease can 
spoil the best cow in the world. Indeed, both accident and disease have spoiled 
many good cows. 

To get their type, the early creators of our beef cattle deliberately in-bred. 
At varying intervals, this practice has been carried on by some of their successors. 
In-breeding has undoubtedly been shown to be a useful method for the production 
of the desired type. It is, of course, unnecessary for me to point out to Ayrshire 
breeders that mere in-breeding by itself will not produce the desired type. 

If you in-bred to any old animal of any old type, then you will certainly not get 
the ideal conformation. In-breeding must be made to animals of the desired type. 
Even then it is not necessarily successful unless the foundation stock possesses the 
desired type to a high degree of excellence and is, what we might call, “ pure ** in 
its hereditary mechanism for that type. “ Homozygous ” is the ideal which the 
geneticists desire. 

The United States Department of Agriculture have carried out an interesting 
experiment on the in-breeding of dairy cattle. In 1912 sixteen cows of mixed 
breeding were purchased. These were of average production and showed traoes 
of Shorthorn, Angus, Hereford and Jersey breeding. A well-bred Guernsey bull 
was purchased to mate with these. This bull was mated to his own daughters out 
of these cows then to his own grand-daughters which were also his daughters. 

A number of deformed calves resulted from this mating of a Guernsey bull to 
his daughters. They were of a type whioh is fairly well known to scientists. Out 
of 48 calves, six ihowed this “ bull-dog ” deformity. 

( 554 ) 
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As regards the production of milk of these in-bred Guernsey cows, it was found 
that the yields of the first generation daughters were practically the same as those 
of their dams, though the butterfat yield was a little bit higher. These daughters 
were the out-bred daughters of the Guernsey bull. Mated back to their sire, the 
Guernsey bull, the average production of the daughters remained about the same, 
while the butterfat showed a further, though small, increase. 

In the year 1913 the authorities realised that the results of any experiment of 
this nature would depend largely upon the individuality of the bull used. Accord¬ 
ingly, to the same foundation cows they mated in that year a bull of the Holstein- 
Friesi&n breed. This bull was mated to his daughters and to his grand-daughters. 
A son of this bull mated to his grand-daughters was then used in the herd. More 
recently a son of this second bull has been used in the herd, while the bull at present 
in use is the result of mating the bull No. 3 back to his own dam. 

From 1926—1931, 104 calves were born, of which 89 were in-bred and 15 were 
out-bred. All the out-bred calves were normal. Of the in-bred calves, four were 
carried full time but were born dead, one foetus was mummified, and there were 
three abortions (not infectious). Thus 9 per cent of the gestations of the in-bred 
animals ended abnormally. Comparable figures form the pure-bred Holstein- 
Friesian herd, carried on under the same management, gave 11 per cent of the 
gestations as terminating abnormally. It can thus be said that there is little differ¬ 
ence in breeding efficiency between the in-bred herd and the other cattle on the 
same farm. 

During the whole twenty years of this in-breeding experiment, only one 
deformed calf was bom as a result of mating sire No. 1 to his own daughters, and 
this was not the same deformity as that which affected the in-bred Guernseys. 

Coming now to the question of milk production of these daughters, grand¬ 
daughters and great-grand-daughters of the Friesian bull, we find that the first 
generation daughters showed an increase on their grade dams of roughly 400 
gallons of milk and 70 lb. of butterfat. These daughters were, of course, out-bred. 
Mated back to their sire the grand-daughters, which were in-bred, showed a further 
increase of 100 gallons in yield, though only 5 lb. in butterfat. 

Similarly the daughters of the other sires have shown small increases in yield. 
A fairly large population of daughters of Sire No. 2 (who was himself in-hred) 
mated to the in-bred progeny of Sire No. 1 showed an increase on the figures of the 
foundation cows amounting to some 660 gallons of milk and 100 lb. of butterfat. 
At that point, further increase seems to have been arrested. 

This experiment shows that bull proved to possess an inheritance for a high 
level of milk production, brought about a big increase in production in the first 
generation daughters. Subsequent improvement through in-breeding was slow 
but definite. Unless in-breeding takes place to an animal of proved value, it cannot 
be expected to be suooessfuL 
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There are one or two Ayrshire herds where in-breeding is being practised with 
undoubted suooess as regards the fixing both of type and milk yield. Such herds 
produce which are remarkably uniform in their production, both as regards 

type and milk yield. 

No breeder of pedigree stook can afford to ignore the lessons from other breeds. 
Henoe, rather than illustrate the lesson from herds oonoeming which Ayrshire 
breeders already know a fair amount, I will illustrate this point from the Lund 
herd of British Friesians belonging to Mr. C. W. H. Glossop, M. P. 

The Lund herd was founded in the early part of 1922. Later in that year 
two unrelated calves were imported from South Africa. The one, a bull, was used 
as the first herd sire and was mated to the other, which was a heifer. This mating 
produced the second herd sire, and later on produced a heifer. The imported heifer 
was mated to on unrelated bull and thus produoed the third herd sire who was then 
mated to the daughter of the imported heifer (that is to say, to his own half-sister 
out of the same cow) and produoed the fourth sire. The fifth herd sire (at present 
in use in the herd) is the Bon of the seoond sire and out of one of the original 
foundation females of the herd. 

Mr. Glossop’s practice has been to use eaoh successive bull on his half-sisters 
and frequently on his aunts, the dam of his half-sisters. The present herd sire is 
being mated with all the females in the herd and his progeny are accordingly very 
closely line-bred on both the sire’s and the dam’s side of their pedigree. 

Despite this dose in-breeding, Mr. Glossop has been able to record a wonderful 
suooess both as regards the maintenance of constitution and as regard milk produc¬ 
tion and quality. The dams of the five herd sires gave milk with an average 
fat-oontentof 4*09, 5*10, 5*10,3*68, and4*28respectively. Duringthe last 11 
years, the herd has averaged 1,151 gallons of milk with an average of 3*70 per cent 
butterfat. 

An inspection of the herd reveals the dose-likeness between individuals. That 
type has not been lost in the prooess is revealed by the fact that, since the found¬ 
ation of this herd some 12 years ago, it has won six Supreme Championships, eleven 
Championships, seven Reserve Championships, 20 First Prizes, 21 Seoond Prizes, 
and 26 Third Prizes. Moreover, the herd is not a large one, containing as it does 
only 35 animals. 

As a means for the improvement of live-stock, in-breeding is one of the most 
important weapons which a beeder can employ. First and last, the success of 
in-breeding depends upon the quality of the foundation stock. This qualify must 
be good in two respects—in respect of productivity (yield of milk and butterfat 
in the case of dairy cows) and also in respect of constitution. Furthermore, the 
quality of tits foundation stook must be good, not merely so far as the eye oaa 
Jadgs, but it must hi absolutely sound as regards the hereditary meohanlsm. 
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The hereditary constitution of an animal can only be judged by the stook that 
it produoes. By mating two closely related animals together, we can the "more 
assurely obtain an indication of their hereditary constitution. 

By in-breeding plus selection we can concentrate the desired qualities. This 
leads to prepotency. 

the productive qualities are enhanced and the yield of milk is increased, 
gicater demands are made upon the other structures of the body. Merely to 
attempt to increase the yield of milk without giving the corresponding feed for the 
extra gallons, is obviously foolish. The extra gallons require more than dairy cake. 
Unless other demands such as the supply of minerals, etc., are also adequately met, 
it may be impossible to find out the true results of constructive breeding. Breed¬ 
ing and feeding go hand in hand. 

As we get a better understanding of the nutritional requirements of the daily 
oow, so we can modify the type by selective breeding methods. Correspondingly, 
as we improve the hereditary productive qualities of the cow, so we must pay parti¬ 
cular attention to her feeding in order to ensure that her nutrition is adequate to 
express her hereditary possibilities. A policey of in-breeding concentrates more 
quickly the hereditary qualities of the herd. Accordingly an advance in breeding 
methods demands that full attention be paid to the adequate and balanced nutri¬ 
tion of the cows. Otherwise the hereditary effect may be completely masked. 

Finally, one word of caution • in-breeding has been described as a two-edged 
sword. It is two-edged in that, unless the foundation stock are very good and are 
free from hidden defects, the practice of in-breeding will lead to grave disappoint¬ 
ments. The fundamental difficulty is that until you in-breed, you cannot be sure 
of the hereditary constitution of your stock. Thus, in-breeding is somevhat of a 
gamble. It is not a practice which should be ordinarily adopted by the small 
breeder. Its success depends upon the quality of the foundation stock and also 
upon how far the breeder is willing to put his hand into his pocket in case it is not 
successful, if, at any time, any Ayrshire breeder is considering the question of in- 
breeding, we in this Institute will be willing to give what assistant we can. 
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The following are extracts from a summary of the Report of the Department 
of Scientific and Industrial Research for the year 1933-34 (Gmd. 4787. Published 
by H. M. Stationery Office. Price 3s. net):— 

Research associations 

During the year the Advisory Council have discussed with more than half 
of the co-operative industrial research associations in receipt of grant aid plans 
for extending their scales of operations and have recommended substantial 
grants for a period of years. These offers are conditional upon increased indus¬ 
trial support. " The Council are confident ”, the Report states, “ that the 
arrangements proposed will give the associations increased stability and 
increased opportunities for further expansion 

Other co-operation with industry 

The Report refers to the encouraging growth in the volume of researches 
carried out in the Laboratories of the Department with the co-operation of indus¬ 
try. In these researches a large part of the cost is provided by contributions 
made by co-operating firms, either directly or through some industrial organisa¬ 
tion, and the balance of the cost is borne by public funds. 

******* 

Food 

The work carried out by the Department aims at benefiting the home con¬ 
sumer and home grower. The Report records however that the Dominions and 
Colonial Empire are now making contributions amounting to nearly £10,000 
a year towards the maintenance of researches of special interest to them in this 
branch of the Department’s activities. At the Covent Garden Laboratory there 
is a full-time officer experienced in examining experimental consignments of 
fruit and vegetables sent to this country. His services are available for Domi¬ 
nion and Colonial Governments. 

A new method of cooling ships’ holds, which offers economies in space and 
equipment and is suitable for a wide range of cargoes, has been devised, and is 
being adopted m some of the new tonnage now under construction for the Aus¬ 
tralasian trade. 
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Apples, pish and meat 

The capacity of commercial stores for home-grown apples, based on the 
Department’s work on gas storage, is now estimated at 7,000 tons. A storage 
atmosphere has been worked out in which the characteristic flavour of Cox’s 
orange pippin apples can be retained after six months’ storage. 

* * * * * * * 

What makes good beead 

In another direction, interesting work is reported by the Flour Millers’ 
Research Association, who are applying science to the baker’s art, and are seeking 
an answer to the question “ Why does one flour lrom one kind of wheat produce 
better bread and dough than another It is suggested that the reason this ques¬ 
tion has not been answered before, is due to the problem having been regarded 
as a chemical problem, whereas it is really a problem of physics. 

u During fermentation ”, the Report states, “ a dough assumes a sponge¬ 
like structure, the individual cells increasing in size owing to the pressure of gas 
generated within them by the yeast. The cell walls are consequently in a state 
of varying strain, and it is their behaviour when in this condition (for example, 
whether they rupture easily or whether they stretch without rupture) that large¬ 
ly determines the quality of the resultant bread.Little progress 

in our knowledge of flour quality is possible until the individual physical proper¬ 
ties of dough which collectively make up quality can be measured ”. 

Strangely enough, methods for measuring the plastic and elastic properties 
of dough are being sought in the methods developed in the study of soil science, 
since similar properties are among the factors necessary in the top layers of 
cultivated soil. 

On the ohemical side it is pointed out that it is the carbon dioxide gas con¬ 
tinuously produced in the dough by the action of yeast which causes the sponge¬ 
like nature of bread crumb. 

“ Flours from different wheats ”, the Report states, " vary widely in their 
gassing power from poor to over-abundant. An inadequate ( gasser ’ can be 
converted into a satisfactory one by various methods; either by incorporating 
some sprouted or frosted wheat (which are always good gassers) in the wheat 
mixture used for milling, or by adding highly di&static malt extract or malt flour 
to the flour. It has been discovered in the Research Association’s laboratories 
that the method of milli n g is no less important than wheat variety in determining 
gassing power, and may be possibly even more important. The problem of 
bringing this important flour characteristic completely under the control of the 
miller during milling operations is well on the way to solution 

M 
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NSW INSTRUMENTS AMD METHODS 

At the National Physical Laboratory, qinematograph films recording the 
movement of the top of the mercury column in meroury glass thermometers have 
indicated means for improving these instruments. 

******* 

Experiments with an “ artificial eye ” in the form of a photo-electric cell are 
being made in connection with the development of an industrial instrument for 
colour measurements and oolour matching. 

******* 

Cotton 

The Report affords ample evidenoe of the increasing interest displayed by the 
cotton industry in research. When the new experimental spinning rooms of the 
Cotton Research Association were opened in 1930, many members of the Associa¬ 
tion said that the accommodation was far more than could ever be utilised. Now, 
after only four years, the Report points out that insufficient space is available for 
the machinery required to deal with the numerous problems which arise, such 
as spinning tests on Empire-grown cotton and the preparation of speoial yams 
for research purposes. During the year more special problems of individual 
spinners, manufacturers and finishers have been submitted to the Association 
for solution than in any previous year. 

*' In the face of this almost embarrassing recognition of the value of the 
Association to the trade ”, the Report Btates, “ the difficulty of maintaining and 
extending fundamental research work has become even more acute than it was 
a year ago, but at the moment of writing there is happily every hope of increased 
financial support, which should justify the Institute in developing and extending 
the research work—now long overdue—on many fundamental problems ”, 

Wool 

" The Association’s new process for producing unshrinkable wool, yams and 
fabrics, claimed to withstand the rigours of laundering, is being exploited under 
mill conditions. It is hoped to have materials available for the public early in 
1935 ”. 

New fabrios specially suitable for motor-oar upholstery have been made 
from wool and rubber latex. A considerable advance Has been made in the 
protection of clothing, etc., against moths and mildew. Some of the results are 
applioabla not only in mill practice, but also in the household. The protection 
of furs under storage conditions has also been successfully accomplished. 

Work on the fastness of dyed fabries to light and laundering has been com* 
plated, and definite standards of fastness to these agencies are now available. 

******* 
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Bbseabch on boads 

The Boad Besearoh Station of the Department is investigating the fray in 
which variations of the physical properties of sub-soils, such as changes in the 
amount of moisture in them, interfere with their properties as road foundations. 
Comparisons are to be made between roads of similar construction carrying the 
same amount of traffic built on different sub-soils. Concrete and other materials 
for road construction are being studied in detail. The forces applied to roads by 
vehicles with different tyre equipment, wheel load, size of wheel, type of ^ringing, 
unsprung weight, and with various inflation pressures of pneumatic tyres, are 
being measured. Steps are being taken towards developing a machine which will 
produoe the same effect on model road sections in days as against years of normal 
wear. Two experimental machines with track diameters of 5| ft. and 38 ft. for 
tests on the durability of roads are already in use while a third machine with a 
track of 110 ft. diameter is being designed. A special 16-wheel apparatus for 
measuring the development of surface irregularities which limit the life of roads, 
is being employed with these machines. Measurements of the blows imparted to 
roads by moving vehicles are being made with a recording apparatus fixed to the 
rear axle of a 6-wheel lorry. Liability to skidding is being investigated by a 
special form of motor-cycle and sidecar, but other methods of measuring 
skidding and side-slipping on road surfaces are under consideration. 



A COMPARISON OF THE FEEDING VALUES OF GRASS 
ENSILED BY THE A. I. V.-PROCESS AND A RATION 
CONTAINING MANGOLDS AND HAY 

BY 

J. E. E. PATTERSON, 

Research Laboratory , Dartington Hall , Limited , Totnes , 8. Devon . 

(Reprinted from The Empire Journal of Experimental Agriculture, Vol. Ill, No. 10, 
April 1935.) 

This trial was carried out at the Old Parsonage Farm of Dartington Hall, 
Ltd., Totnes, S. Devon, and forms one of a series of A. I. V.-fodder trials sponsored 
by Imperial Chemical Industries, Ltd. 

On September 15 and 16, 1932, about 10 tons of grass aftermath were ensiled. 
The herbage was chiefly cocksfoot and timothy containing small proportions of 
clover, perennial rye-grass, and members of the Poa family. It was mature and 
inclined to be stemmy. 

The silo was a circular wooden pit, 9 ft. 9 in. diameter and 5 ft. high, sunk 
into the ground 1 ft. 6 in. with the sides banked with earth. It was not possible 
to sink the silo further owing to springs and downhill drainage-water which might 
seep into the pit. A catchpit filled with stones was dug in the centre and from 
it tile drains were laid to the hedge in order to carry off effluent in the early stages 
of compression. 

The weather was dry and dull with sunny intervals, and the grass when cut 
had a normal moisture-content of 21*07 per cent. It was forked into the silo and 
the acid (standard A. I. V.-solution, consisting of a mixture of hydrochloric and 
sulphuric acids of 2N strength) was sprayed on continuously with a semi-rotary 
pump, at the rate of 20 gallons per ton. Composite samples of grass were taken 
during the two days of filling. When the wooden silo was filled, an over-silo of 
the same diameter and 6 ft. 6 in. high was put on and charging was continued until 
it was full. The top layers were sprayed with * Homesurma ’ to inhibit mould, 
and a layer of nitro-chalk bags was laid over them. On these were placed a 
inch layer of wet sawdust, followed by a loose cover of flat wooden boards, more 
4-sawdust, and finally 3 J tons of rock. The drain-opening was stopped up tem¬ 
porarily with a piece of sacking, which was removed after four days. There was 
a free flow of dark brown liquid for two or three days, and the drain was again 
dosed after this had ceased. Analytical figures are given below. 

The {odder had sunk below the level of the upper section by September 29, 
and this was Wmtoved and the top of the silo banked over with earth. 
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On November 22 the silo was opened. There were slight traces of mould 
at the sides and the top inch-layer of fodder was blackened and unusable. The 
colour of the bulk was brownish-green and the smell sharp and pleasant. The 
quality was even throughout the mass. The pH value was 3*5. Samples were 
taken for analysis at intervals dining the emptying of the silo and the results are 
given in Table I together with the analyses of the original grass. 

It will be noted that the ratio of digestible protein to crude protein, both in the 
original grass and the resulting A. I. V.-fodder, is very low and that the percen¬ 
tage of fibre is high. This is due to the maturity of the grass. A slight loss of 
crude protein has taken place in the lower part of the silo, but the ratio of true 
and crude protein has not been altered. The percentage of fibre in the A. I. V.- 
fodder is slightly greater than in the grass. There has been a loss of ash consti¬ 
tuents by drainage from the lower part of the silo, though the volume of effluent 
was not great. 


Table I 


A. I. V.-fodder 



Grass 

i 



Date of sampling 




Sample 

Sample 

Average 

22nd 

Nov. 

1932 

m 

a 

E9 

Average 

Crude protein 

13*76 

13*13 

13*44 

13*33 

13*26 

12*41 

12*03 

12*76 

True protein 

(Stutser). 

10*81 

10*94 

10*63 

10*97 

9*31 

11*16 

Id *00 

10*86 

Pepsin-HCl nota¬ 
ble protein. 

4*94 

4*97 

4*96 

6*27 

5*97 

7*73 

5*94 

6*23 

Ratio of true pro¬ 
tein to erode 
protein. 

0*76 

0*83 

0*70 

0*82 

0*70 

0*90 

0*83 

0*81 

Ratio of digest¬ 
ible protein to 
crude protein. 

0*869 

0*379 

0*360 

0*896 

0*450 

d *623 

0*494 

0*491 

Ash . 

9*23 

8*64 

8*04 

8*77 

9*61 

6*68 

7*13 

8*06 

Phosphoric add 
P.O.. 

0*68 

0*69 

0*61 

0*68 

0*58 

0*39 

0*86 

0*46 

Fibre 

27*68 

28*46 

28*06 

29*00 

27*34 

29*46 

81*67 

29*24 

CaO . 

1*06 

0*94 

1*00 

0*93 

0*94 

0*86 

0*66 

0*34 

Bther extract 

4 07 

4*20 

4*14 

4*22 

8*71 

4*31 

8*70 

8*42 

Moisture . 

77*08 

80*77 

78*93 

79*68 

81*86 

86*21 

81*78 

82*84 

Dry matter 

22*92 

18*28 

21*07 

20*46 

18*14 

13*79 

18*25 

i(r**e 

pH 


... 

... 

8*7 

... 

8*5 

8*8 

... 
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Virtanen (1) gives the following figures for protein in timothy grass and 
A. I. V.-fodder made from it. 



Dry 

matter 

Crude protein 
in T). M. ! 
per cent 

True 
protein 
per cent 

Ratio of 
tru© to crude 
protein 

Fresh gras* . 

21-8 

14-8 

12*4 

0*84 

A. I. V.-fodder 

21*0 

14*0 

12*0 

0*82 


These figures are the average of determinations on six samples of fresh grass 
and on twelve samples of silage, and are for pure strains of grass, whereas the 
timothy grass used here was in a mixed herbage. It will be seen that the mois¬ 
ture losses were less than in the experiment carried out here, and that the percen¬ 
tages of crude and true protein were considerably higher, which is no doubt 
accounted for by the stemminess of our grass. On the other hand the ratio of 
true to crude protein has been maintained at the same level. 

A sample of effluent from the silo was taken and contained nitrogen equivalent 
to 0 # 41 per cent crude protein, which agrees with the figure given by Virtanen (2) 
for clover silage. Watson (3) obtained a mean figure of 2*16 per cent for the 
drainage liquid from young grass ensiled in the ordinary manner, whereas 
Boyle and Ryan (4) found I • 6 per cent. Unfortunately, no measure of the amount 
of liquid flowing was obtained, so that the above figures are not strictly compar¬ 
able and no estimation of the actual weights of protein lost can be made. 

The claims which have been made on behalf of A. I. V.-fodder have to some 
extent been investigated under experimental conditions in Great Britain with 
regard both to the preservation of the essential food-value of the herbage and also 
the paiatability and feeding qualities for dairy cattle. The present investigation 
was undertaken in order to extend the scope of a series of further experi¬ 
ments undertaken by Imperial Chemical Industries, Ltd., to practical faming 
conditions, with the maximum of scientific control. 

It cannot be too strongly emphasized that in work upon dairy cattle it is im¬ 
possible to obtain at one and the same time the strict statistical design which is 
scientifically desirable together with the practical farming conditions which alone 
can answer the question of the suitability of the method for application to the 
industry* Without the former the pure scientist will be unconvinced by the 
result, whilst ih#* most carefully designed investigation which interferes with 
farming practice wfll fail to oonvinoe the working farmer. 
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A few points in the present feeding-trial are worthy of note as illustrating this 
point. The number of cows that could be used was limited to the herd of 85, 
whioh, as in most dairy herds, contained few full sisters, since the average number 
of lactations is rather under four, producing usually a total of two heifer oalves. 
These sister cows would of course never be in the same laotation-period. If oows 
of a simil ar type which are half-sisters or unrelated are taken, it is extremely 
difficult to match two beasts at the same stage of lactation without keeping the 
oows dry for a period in order to get them into calf at the same time, a proceeding 
whioh would not be sound farming practice and which would undoubtedly vitiate 
the result in the eyes of the farmer. It would also affect the scientific accuracy 
of the experiment owing to the fact that little is known of the accumulation of 
reserves in a cow during a dry period. It is hardly necessary to point out that to 
match cows in different parts of the lactation-period is extremely unsound. Final¬ 
ly, in order to match pairs of cows, arrangements must be made long in advance— 
the difficulty of which is well known to any one familiar with the management 
of a dairy herd—in order that they may become accustomed to adjacent stalls. 
The drop in milk-yield following a complete reshuffling of the herd immediately 
prior to the experimental period would be sufficient to wreck the experiment 
completely. 

It was decided, therefore, that to attempt to claim the use of similar pairs of 
oows in the experiment would be unjust and misleading. Instead, one row of the 
four in the cow-house, each containing 13-15 representative beasts, was selected 
by the farmer, and the feeding-trial was carried out with an experimental group 
on the period-reversal system in December, 1932, and January and February, 
1933. The cows had been indoors since October and had not been moved from 
their stalls. The breed was pedigree Dairy South Devon. 

The oows oovered a wide range of ages and periods in lactation, and all had 
been in milk at least one month before the trial began. The cows were weighed 
before the first period and at the end of the first and each succeeding period. 
Milfc records were kept for each cow weekly, and determinations of the butter fat 
oontent of the milk were made. During the last week of each period butter was 
made from the bulked milk and the yellow colour determined by the Lovibond 
tintometer. 

Before the feeding-trial began three cows, not inoluded in the experimental 
group, were fed for several days with A. I. V.-fodder to ensure that no taint could 
be oommunioated to the milk. 

Each period of the trial was five weeks long, and during the first and third 
periods each cow received a normal winter ration of hay, mangolds, and concen¬ 
trates as fed to the whole herd. During the second period the mangolds and part 
of the hay were replaced by A. I. V.-fodder. Assuming a starch equivalent for the 
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fodder of 10 per cent and a protein equivalent of 1 *04 per cent, 40 lb. of A* I. V,* 
fodder replaced 40 lb. roots and 5 lb. hay. Thus : 



Dry 

matter 

lb. 

Starch 

equivalent 

lb. 

Digestible 

protein 

lb. 

40 lb. A. I. V.-fodder . 

8-00 

4*0 

0-42 

40 lb. Mangold* 

5*28 

2*80 

016 

5 lb. Huy .... 

4*30 

1*55 

0-23 

Total 

9*58 

t-35 

0*39 


It was unfortunate that the low digestible protein value made it impossible 
to replace any of the concentrates. 

The maintenance ration for a South Devon dairy cow weighing about 1,400 lb* 
is 7*6 lb. starch equivalent, plus 0*86 lb. protein equivalent. Hay was fed 
in addition on a reducing scale according to the milk yield, from 25 lb. for a 2 and 
3-gallon cow to 5 lb. for a 7-gallon cow. Typical rations for a 3-gallon cow are 
given in Table II* 


Table II 



Periods 1 and 3 

Period 2 


Weight 

lb. 

D. M. 
lb. 

S. E. 
lb. 

P. E. 
lb. 

Weight 

lb. 

D. M. 
lb. 

S.E. 

lb. 

P.E. 

lb. 

Hay . 

21 

18*0 



16 

14*0 

4*96 

0*73 

Mangolds 

*40 

5*3 




•• 

•• 


A. 1. V -fodder 

*• 

•• 

j 

i 


40 

10*0 

4*00 

0-42 

CoaoMtmto* 

12 

10-8 

8*28 


12 

10*8 

8*28 

2*04 

Total . 

7* 

34*1 

17*69 

317 

68 

34*8 

17*24 

2*19 
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The composition of the oonoentrates is as follows :— 



: 

lb. 

D.M. 

lb. 

S. E. 
lb. 

P. E. 
lb. 

Kemelin 

2 

1*80 

1*00 

0-40 

Bran 

2 

i 

i 

1*74 

0*84 

' 

0-20 

Maize meal 

3 

2-81 

2-43 

0*20 

Bean moal 

2 

1-71 

1*32 

0*40 

Decorticated ground¬ 
nuts. 

2 

1 * 79 

1*40 

0*82 

Crushed oats . 

1 

0-87 

0*60 

0*08 

Total 

1 12 

1 

10*52 

8-25 

2*10 


Of this mixture is fed per gallon: 



D. M. 

! S. E. 

K E. 

lb. 

lb. 

1 lb. 

I .. _ 

lb 

4 

3*0 

2*70 

0*68 

■ 


The younger cows took to the silage readily and ate with relish, but the older 
ones needed much persuasion and were never greatly interested. There was no 
' soouring. 

s 
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Milt yields were recorded weekly with the rest of the herd. Table III gives 
t he calculated average weekly yields per oow and average rate of fall. 


Table in 


Period' 

Week 

Average weekly yield 
in ib. per cow 

Average rate of fall in lb. 
per cow per week 

A. I. V. 

Rest 

Difference 

A. I. V. 

Rest 

Transition 

■ 

233-4 

177-7 

55-7 


i 

i* 

B 

221-4 

173-9 

47-5 



— 3*8 




222-5 

171-7 

50-8 

4 1-1 


— 2*2 

I 

i -j 

H 







j-Mean 

1 • • 

MM 

211-7 

162-6 

39-1 

— 10*8 

— 7-7 

— 9 * 1 

- 4-9 

» 

B 

202-7 

1580 

44-7 

— 9*0 


— 4*6 


Transition . 

6 

179-0 

143-7 

25-3 

— 23*7 

— 14*3 

*• 

7 

183-7 

149-3 

34-4 

+ 4 - 7 ' 


+ 5 * 6 " 



8 

179-7 

143-8 

35-9 



- 5-5 


II . 






-Mean 


-Mean 


9 


136-8 

| 45-2 

+ 2-3 

— 1-2 

9 

— 3-5 


10 

174-2 

129-8 

44-4 

— 7 * 8 ^ 


BB 


Transition . 1 

11 

168-8 

125-7 

43-1 

— 5-4 

— 4-1 


B 

165-2 

123-9 

41-3 

—s-e" 


— 1 - 8 " 



Q 

149-3 

121-1 

28-2 

— 15-9 


— 2*8 


m . 

hi 





-Mean 


-Mean 


D 

149-6 

118*3 

31*3 

WW 

— 4*4 

—2-8 

-30 

k. 

IB 

151-2 

113-6 

37-6 

+ I-6J 


— 4 * 7 ^ 



These results are also given in graphical form, together with the mean tem¬ 
perature fee the corresponding week (Fig. 1). 
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Fig. 1. Average weekly yield of milk per cow of cows fed on hay, mangolds, and concentrates 
and of cows fed on a ration in which A. I. V.-fodder partly replaeed hay and 
mangolds. Average weekly shade temperatures during the trial. 
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It will be seen that there was a sudden decrease in the milk-yield on changing 
over to the A. I. V.-fodder. This was, no doubt, due to the unusual nature of the 
ration but the change also coincided with a sudden spell of very cold weather. 
During the actual period when A. I. V.-fodder was given the mean rate of fall was 
muoh less, and steadier, than during the first or the third period. 

The decrease in milk-yield of the control group during the transition period 
was not as great as in the experimental group of cows. The cold spell evidently 
had a considerable share in the drop in yield of the experimental group, which 
was therefore only partly due to the change over to the A. I. V.-fodder. Further, 
the average rate of change during weeks 7 and 8 was in the same direction over 
the whole hik'd and of the same order. 

The total average yields per cow during the trial for each of the four-week 
periods is given in Table IV. 


Table IV 


Period 

Total average yield (lb.) 

A. I. V.-group 

Control group 

I.. 

858*3 

666*2 

II . • • • • • • 

719*6 

536*1 

III • ••••*.. 

615*3 1 

470*5 

Mean I and III . . . * 

736*8 

568*4 

Difference trom ll 

17*2 

32*2 

Equivalent to, per day « • • . . 

0*6 

1*2 


This estimated drop in yield during the A. I. V. feeding-period is 2-4 per cent 
for the experimental group and 6 per cent for the control group. It is not 
certain whether this is within the limits of experimental error and therefore no 
conclusion is drawn from it. It is unfortunate that the amount of silage made 
was insufficient for a longer feeding-trial, so that the transition periods could have 
been longer than a week. 

XtetenminaWopas of percentage butter fat were made weekly. Table V shows 
the average yield of butter fat per cow and the average fat-content of the ynilk 
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for each of the three periods. It will be seen that there was a slight but not signi¬ 
ficant increase in the fat-content of the milk when the cows were fed on A. I. V. 
fodder. 


Table V 



i 

Avorago yield 
of butter fat 
per cow 

lb. 

! 

Average fat- 
content of milk 
por cent 

Period I.. . 

30-93 

4*302 

„ II. 

31-21 

4-337 

.. HI. 

2.3*97 

4 *232 

Average of periods I and III .... 

3 L • 4.1 1 

4*207 


Samples of butter were made Irom mixed milk of the group at the end of each 
feeding-period and the yellow colour was estimated by the Lovibond tintometer 
(5). The yellow colour during the A. I. V.-fodder feeding-period was more than 
double that in either of the other two periods. The butter produced during these 
control periods was the typical colourless produce of winter months: 



Lovibond 

Period 

yellow 


units 


I 



. 


. 

4-0 

II 





, . 

8*4 

III 

. 



. 

. 

2-8 


The consistency of the butter was also improved. 

It has been shown (6) that the intensity of the yellow colour of butter is 
closely correlated with the vitamin A content for Shorthorn cows, and it is likely 
that this parallelism applies also to the South Devon breed. 

Spectroscopic determinations of vitamin A, carotene, and xanthophyll were 
made at Liverpool by Prof. I. M. Heilborn (7) and showed that these values were 
proportional to the yellow colour of the butter. 

The cows were weighed at the beginning of the trial and at the end of the 
feeding-period. Table VI gives the mean weights per cow* 
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Tablb VI 


tv,* 



Pre-trial 

period 

i 

End of 
period 

I 

j 

End of 
period 

n 

End of 
period 

in 


cwt. qr. lb. 

cwt. qr. lb. 

„ i 

cwt. qr. lb. 

cwt. qr. lb. 

Average weight per 



14 1 15 

13 2 26 

cow 

14 0 26 

13 0 17 


It will be seen that the average loss in weight of 1 cwt. per cow during period I 
was made up when A. I. V.-fodder was fed in period II, although the weight 
of dry matter in 40 lb. A. I. V.-fodder was 7 lb., as against 9$ dry matter in 40 lb. 
mangolds and 6 lb. hay. The digestible protein in the A. I. V.-fodder was only 
slightly greater than that of the mangolds and hay, and therefore the increase 
in weight in period II cannot be accounted for by any increase in weight of nutrient 
supplied. 

It is suggested that that part of the fall in milk-yield, which could not be 
accounted for by the sudden cold spell during the transition period when the 
feeding of A. I. V.-fodder commenced, might have been prevented by a more 
gradual introduction of the fodder into the ration. 

Conclusion .—The object of this paper is to answer the question: If A. I. V.- 
fodder is used to replace mangolds and part of the hay in a ration, what will be 
the effect on (la) the quantity, (lb) the quality, of the milk, and (2) the cow ? 

Briefly the answers are : 

(la) No change of agricultural significance. 

(lb) Butter-fat content hardly affected, colour and vitamin-A content muoh 

improved. 

(2) No scouring or ill effects. Eaten with relish by younger oows. Live- 
weight maintained. 

It is not claimed that the fodder will have any startling effects on the condi¬ 
tion or milk-yield of a herd, but that it may replace more expensive portions of a 
ration effectively, when used under normal farming conditions. It should, there¬ 
fore, be of use to farmers as a means of conserving grass in difficult hay seasons, 
of making effective use of sudden flushes of grass or excess aftermath, of cutting 
out root-crop* $£fb their high labour costs, and of improving the quality and 
Appearance a| milk, particularly during the winter month*. 
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1. Mature aftermath grass was ensiled by the A. I. V.-process. 

2. The analytical values for the fresh grass and the A. I. V.-fodder show 
that little change occurred in the content of protein, though the values for phos¬ 
phoric acid and calcium are lower in the silage. No estimate of the losses can 
be made since the grass was not accurately weighed when filled into the silo and 
the total weight of A. I. V.-fodder is not known. 

3. A feeding-trial was carried out with South Devon dairy cows on the period- 
reversal system ; 40 lb. A. I. V.-fodder replaced 40 lb. mangolds and 5 lb. hay. 

4. The milk-yield during the A. I. V.-fodder feeding-period fell by 1*2 lb. 
per cow per week compared with values of 7*7 lb. and 4*4 lb. during the preced¬ 
ing and following control periods. There was a pronounced fall during the transi¬ 
tion period when the cows were being brought on to the A. I. V.-ration. This 
was only partly due to the change of ration, since the milk-yield of the rest of the 
herd fell sharply at the same time, due to a severe spell of cold weather. 

5. The average percentage butter-fat was slightly, but not significantly, 
higher during A. I. V.-feeding : 4*34 per cent compared with an average of 4*27 
per cent before and after. 

0. The colour of the butter-fat was more than doubled during A. I. V.- 
feeding. 

7. The live-weights of the cows fell during the control periods and rose to 
slightly above the initial weights during A. I. V.-feeding. 

My thanks are due to Messrs. Imperial Chemical Industries, Ltd., Agricultural 
Research Station, Jealott’s Hill, for the Lovibond tintometer determinations of 
the yellow colour of the butter, and for their co-operation in the conduct of this 
experiment; and to Mr. C. F. Nielsen, Manager of the Old Parsonage Farm, 
Dartington, for his assistance and co-operation in the feeding-trial. 


REFERENCES. 

1. A. T. Virtanon. Quoted in Scottish J. Agric ., 1932,16, 252. 

2. — Empire J . Expt. Agric., 1933,1, 143. 

3. S. J. Watson. J. Agric. Sci, 1931, 21, 425. 

4. C. Boyle and J. i. Ryan. Economic Proc. Royal Dublin Soc ., 1933, g, 616. 

5. S. J. Watson, G, Bishop, and J. C. Drummond. Biochem. J., 1934, gg» 1QJ0. 
0. 8. J. Watson, J. C. Drummond, 1. M. Reiibron, and R. 4. Morton. Mmpin 

J. Expt. Agric., 1983,1, 68. 

7. A, E. Giilam and I. M. Heilbron. Biochem. J., 1934, M, 10#*. 



RECENT RESEARCH IN POULTRY NUTRITION* 


(Kepimtcd tioru Tlu Uaiptr Adams Utility Poultiy Journal , Vol XX, No. 2) 

The amount of experimental work on the feeding of poultry is now so large, 
and is scattered through such a wide variety of journals, that workers in the 
subject cannot but feel grateful to the Imperial Bureau of Animal Nutrition for 
this valuable monograph, in which many interesting features of recent research 
are fully discussed. Although its interest will be chiefly for the research worker, 
it will also be useful to students and others who wish to be up-to-date in their 
knowledge of progress in the application of research to the important problem 
of the efficient nutrition of tho fowl. 

The report deals first with some of the problems connected with chickens, 
then with adult fowls, and lastly with the incubation of eggs. “ The practical 
bearing of experimental results has been borne in mind throughout but has not 
always been stressed, as it is often difficult to evaluate the significance of certain 
data from the point of view of the poultry husbandman.** 

A general idea of the character of the monograph and of some of the con¬ 
clusions arrived at will be gained from the following Summaries taken from it. 
The section on * Minerals * does not admit of concise summary but is referred 
to in the General Summary. 


Vitamin A 

Summary *—The clinical appearance of chickens suffering from vitamin A 
deficiency is not very specific. The feathers are ruffled and " staring ”, and 
the birds soem hunched up. The high blood-uric aoid is an aid in the diagnosis, 
but under practical conditions it is generally sufficient to take as a criterion the 
probable vitamin content of the ration. When yellow maize is over 26 per cent, 
when there is a good deal of alfalfa leaf meal (over 10 per cent in an otherwise 
vitamin A-poor ration) or at least 1*6 per cent of cod-liver oil, a deficiency of 
this vitamin is improbable. This is also the case when the birds have access 
to a good grass range. Under the conditions now prevailing in most countries, 
vitamin A deficiency has ceased to be a serious problem, at least for growing 
ehickens. 


* A review 0* Imperial Bureau of Animal Nutrition Technical Communication 
No. 5, by A**R*<^ Bmalie, M.B.A., B.Sc. (price la.). 


( ) 
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Vitamin D 

Summary. —Without differentiating between rickets and other bone abnor* 
malities which are prevented by vitamin D, it may be said that the general ex¬ 
perience of investigators is that an inadequate supply of vitamin D to growing 
ohiokens will result in certain symptoms of malnutrition. Chief of these is the 
flexible state of the limb and breast bones and beaks. The limb and breast bones 
often become crooked. Post mortem examination will often, but not invariably, 
reveal a beaded condition of the ribs and enlargement of the parathyroids. The 
ash percentage of the leg bones is subnormal, and bone and plasma phosphatase 
values are high* Curative measures are generally very effective if commenced 
soon enough. 

Prevention under commercial conditions can be done most simply, as in 
the case of chickens in battery brooders where it is inconvenient to allow the 
birds sunshine, by feeding 0*5-1 per cent of a good grade ef cod-liver oil. The 
unrefined grades sold by reliable firms will probably be found sufficiently anti¬ 
rachitic ; some authors, however, advise the use of tested grades as they consider 
the extra cost fully justified. When the chickens are exposed to direct sunlight, 
or to that transmitted by reliable glass substitutes, it is probable that only when 
the hours of sunlight are very short will it be necessary to add ood-liver oil to 
the ration. It should bo remembered, however, that when the windows of the 
brooder house are of ordinary glass, “ rickets ” may develop even when the 
chickens have acoess to outside runs, as on certain types of rations it has been 
observed that all birds may not take advantage of the direct sunshine. The 
mi nimum requirements of vitamin D seem linked with the optimum amounts 
and the “ availability ” of Ca and P in the ration, so those should be considered. 
In regard to the use of irradiated ergosterol it would seem preferable to withhold 
definite judgment until further experiments have been carried out to study its 
relationship to the anti-rachitic faotor for poultry. The use of the term “rickets” 
has been used too loosely in experiments with chickens for there to be sufficient 
proof as yet that investigators have been comparing only the anti-rachitic effect 
of ood-liver oil and irradiated ergosterol. 


Vitamin B 

Summary. —Even in this short discussion of some of the work on the vitamin 
B req uir ement of d&ickens it can be seen that there are many problems awaiting 
•elution. There is considerable similarity in the symptoms credited to deficiency 
of the various factors, but unless detailed examinations and reports are available 
the matter must remain obscure. “ Paralysis,” or “ leg weakness ”, for example, 
items to be one of the commonest symptoms of ill-health in chickens: aa a general 
rule, however, there is some peculiarity distinguishing the different types. 
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The factors which are definitely known to be required we B, and B # , Defi¬ 
ciency of the former causes the well-known polyneuritic symptoms. Under 
practical conditions with the common cereal mashes used, and with the birds 
allowed outside on grass runs, vitamin Bj deficiency seldom occurs. Green food 
or the milling products made from the outer layers of grains will prevent the 
symptoms appearing in birds kept in confinement. Yeast or yeast preparations 
are commonly used in laboratory work. The case with regard to vitamin B, 
deficiency is not so simple of diagnosis. Seldom does one get symptoms of 
pellagra under even intensive commercial conditions ; it occurs only under fairly 
rigorous experimental control. Should the paralysis mentioned by Ringrose, 
d ql, be considered to be a symptom of vitamin B* deficiency, it would Beem 
that many cereal diets contain insufficient amounts of the vitamin. The cure is 
probably simple enough-lessening of the vegetable protein in the diet if it be 
already very high, the giving of milk and, in severe cases, of marmite or other 
potent yeast preparations. 

While realising that work on the other factor awaits confirmation, we may 
tentatively oonsider that both B s and B 4 are required. The paralysis described 
by Ringrose, et al and by Kline, et al was rather similar but apparently due to 
different causes: in the former case it was prevented by the use of autoclaved 
yeast, and in the latter by a faotor which was destroyed by autoola ving. 

“ Leg weakness ” 

Summary .—Tn differentiating the numerous forms of “ leg weakness ” m 
chickens and adult fowls it is not always enough to consider the symptoms alone, 
as the early stages of many of the types are rather similar. A knowledge of the 
previous history of the birds as regards food and environment is of great value. 
Also, there may be a complication of two forms of “ leg weakness ” in the same 
flock, for instance the ** slipped tendon ” and the nutritional paralysis ” types, 
as observed by Bethke, et al. As with other diseases, early diagnosis may be 
relatively simple: hut where the setiology of the disease has not been fully investi¬ 
gated, one may have to try different curative measures before arriving at the 
correct one. 

There are at least seven types of “ leg weakness ” which are definitely due 
to dietary errors. Their prevalence varies in different localities. Those caused 
by relative deficiencies of the vitamins (A, B t and D) and of calcium, while met 
with fairly often under other than strict laboratory conditions, are quite easily 
cured and prevented. Excess of magnesium in the ration is not a very common 
occurrence in most places. The u dipped tendon ” and " nutritional paralysis ” 
types of 41 leg weakness ” may occur rather unexpectedly and are perhaps less 
easy to rectify, Kpr the former condition, decreasing the amount of bone meal 
in the ration and adding rice bran (if easily available) or oats or wheat germ 
mjddlfaga are remedies suggested by investigators. Dried yeast is becoming 
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quite a oommon ingredient in many poultry food mixtures, and should assist in 
preventing “ nutritional paralysis A better method may be to give the birds 
liquid skim-milk to drink, or to increase the amount of dried milk while decreasing 
some of the other protein oonoentrates in the ration. 

As was pointed out at the beginning of this section, “ leg weakness ” in 
poultry is by no means a specific symptom. It is not suggested that the forms 
reviewed here are the only ones which may be encountered under experimental 
or even commercial conditions. 


Hatch ability 

Summary .—From the experiments reviewed in this section, the conclusion 
might be drawn that under conditions of confinement, birds kept for breeding 
probably require an animal protein supplement in their ration. There is con¬ 
siderable difference in the value of these : good grades of milk powders, fish meal 
and meat meal are probably better than tankage and those products which are 
treated to high temperatures in their manufacture. A mixture of supplements 
would seem to be an improvement upon any one alone, if there be no other limiting 
factors. It has to be remembered, of course, that in some of the experiments 
it is not necessarily the effect of the protein of the supplement, qua protein, which 
results in improvement of the hatchability of the eggs, but that one product may 
possess oertain other qualities which are limiting factors in another supplement. 
When birds have access to good range, they appear able to make good many 
deficiencies connected with the type of protein supplement used. 

Vitamin D deficiency is an important factor in causing poor hatchability, 
and can probably be supplied most efficiently at present, for birds in confinement, 
by fish-liver oils. The need for additional vitamin D is correspondingly less with 
increase in the amount and quality of sunshine available for the birds. 

Of the environmental factors, good grass range is of no small importance in 
allowing the birds to supplement their dietary defects. This is probably one 
of the reasons why it is only fairly recently that large-scale experiments have 
been carried out in Great Britain on the effect of nutrition on l*atohability. 

The time an egg is laid may be a possible factor also. Hutt and Pilkey found 
that eggs laid before 9 a.m. hatched better than those laid after 12 noon, especially 
during the early part of the hatching season. They suggested that this might 
be related to chilling of the eggs at a critical stage in the development of the 
embryos, which stage had been passed by the embryos in eggs laid before 9 a.k. 
Nicolaides was unable to confirm the difference in hatchability between eggs 
laid before 9 a.m. and after 12 noon, but found from cytologioal studies that 
embryos in newly laid eggs from high hatching hens were further advanced in 
development than those in eggs from low hatching hens, regardless of the time 
of laying. Funk found that eggs laid in the afternoon hatched better than those 
laid in the morning, rad during an extremely cold week there was a si gnifican t 
decrease in the hatch from eggs laid before 9 a.m. 
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TTn-lft suggested that embryonio malposition might be related in part to 
inoorrect incubation, the turning of the eggs and the angle at which they were 
placed in the incubator being important. The extensive work on the numerous 
malp ositions and malformations of embryos is not reviewed here. Indications at 
present point to the effect of genetioal and nutritional as well as environmental 
factors in preventing these abnormalities. 

General summary 

In this monograph are discussed some of the experiments dealing with six 
phases of poultry nutrition, viz., “ purified ” diets; the vitamins; the minerals; 
“ leg weakness ”; mineral balanoe experiments and hatchability. 

It appears possible to rear chickens to maturity with a fair degree of success 
on “ purified ” diets but it is as yet too early for one to say what are their exact 
nutritional requirements. Of the vitamins, A, D, and E appear most easily 
supplied in adequate amounts. At prosent it is not possible to state all the factors 
of the vitamin B complex which are necessary: vitamins Bj and B 2 are most 
oertainly required, B 4 very probably and B, possibly. The other factors of the 
complex necessary for normal growth have not yet been classified. Work on 
those minerals which are most likely to be present in sub-optimal or exoessive 
amounts has been discussed, and the effect of these levels on the health of growing 
birds dealt with. Calcium and phosphorus metabolism is affected by the form 
in which they are fed as well as by the presence of vitamin D and of other elements 
in the ration. Discussion of “ leg weakness ” has taken place under the headings 
of those forms caused by micro-organism and those more intimately related to 
errors in the diet. The chief symptoms typical of the conditions have been out¬ 
lined, together with what appear at present to be curative and preventive measures. 
The few experiments on record dealing with the retention of calcium and 
phosphorus have been reviewed. It would appear that a further study by means 
of balanoe experiments of the best forms in which to feed these elements and 
of the importance of vitamin D and of the other factors on their proper utilisation, 
should prove of value in the correct management of the flock under intensive 
conditions. The proper development of chicken embryos is affected by many 
things, not the least of which is the nutrition of the parents. In this connection 
factors of primary importance are the supply of vitamin D and the quantity 
and quality of the protein supplements. Analyses of eggs of high and low 
hatchability have not shown that the amino-acid N distribution is significantly 
different in the two oases, and it is not unlikely that some of the B vitamins are 
limiting factors. 
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Helmintkotporium diieuei of barley and the methods of their control* 

M. Mitba and R. D Bosk. (Ind- J- Agrie. Sci. 5,449.) 

Three species of Helminthosporium occur on barley in India, m., H. sativum 
P. K. & B., H. teres Saco, and H . grammeum Babh., H. sativum is common at Pu*a 
and its neighbourhood every year. Tt is responsible for 4 foot-rot * and 4 root-rot \ 
head blight and spot formation in all aerial parts and does a good deal of damage to 
the crop. It lowers the percentage of seed germination. The affected plants are 
stunted and the leaves are discoloured, followed by the shrivelling up of the grain and 
a reduction in the yield. The fungus is seed borne and persists in the debris of 
affected plants in the soil. Wheat and some of the grasses are also affected by it. 

H. teres also occurs in Pusa but is restricted to such types as have been introduced 
from outside. It is absent altogether on the local types of barley grown round about 
Pusa. JET. gramineum is very rare in Pusa. 

Investigations carried out at Pusa for the past five years have shown that envi¬ 
ronmental factors play an important part in the incidence of disease due to these two 
organisms and that the severity of the disease varies from field to field and even in 
the different parts of the same field. Varietal difference in the degree of attack on the 
different types was also noticed. Early varieties seemed to suffer less. The degree 
of attack varies from season to season. 

The percentage of leaf area destroyed by H . tativum and ff, teres in the various 
varieties was determined and in both the introduced and the Pusa varieties there are 
types which show considerable resistance to the disease. 

Fungicidal dusts and liquids have been used to reduce the loss but none has 00 
far been found to completely check the disease. While disease in the seedling 
stage has been controlled to some extent, it has not been possible to check 
secondary infection at heading time from the infective material already in the soil 
or from other hosts. 

Since the disease, especially the secondary infection, cannot be effectively con* 
trolled by seed treatment alone, the necessity for evolving new types resistant to the 
disease becomes apparent. The use of existing resistant varieties imd breeding of 
new types with more suitable agronomic characters is, therefore, one of the most 
promising methods of preventing Helminthosporium disease. This method is receiving 
the attention it deserves. In addition to breeding resistant varieties, it is advisable to 
plant dean seed and to have orop rotation in order to reduce the possibility of 
infection from the soil. (Authors* abstract ). 

( 579 ) 
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Seedling blight of Cinchona ledgeriana Moons caused by Phytophthora 
palmivora Butl. in the Darjeeling district. K. 7. Khkswalla. (Ini. J. 

Agric. Sci. S, 485.) 

A seedling blight of Cinchona ledgeriana Moons is caused by Phytophthora pdhni - 
voru Butl. 

The disease generally manifests itself at the collar and gradually extends upwards* 
Rotting of the affected tissues follows and the whole seedling is killed. The optimum 
temperature for growth of this organism is about 24°C. and the growth ceases at 35°C. 
Cross inoculations with cinchona Phytophthora and P. palmivora gave successful 
results. Morphological comparisons of cinchona Phytophthora with P. palmivora 
Butl., P. mcadh McRae, P. colocasiae Rac- and P. parasitica Dast. indicate that it 
agrees most closely with P. palmivora Butl. Statistical comparison of the sizes of 
sporangia of cinchona Phytophthora and P, palmivora Butl. was made and it was 
found that in length the sporangia of both the fungi agree but in breadth the 
sporangia of the former are «lighily narrower than those of the latter. It is, there* 
fore, concluded that the cinchona Phytophthora is P. palmivora Butl. (Author's 
abstract .) 


Studies on the root-rot disease of cotton in the Punjab. I. Symptoms, inci¬ 
dence and cause of the disease. R. Sahai Vasudiva. (Ind. J. Agric. 
Sci. 5, 496.) 

1. Cotton root-rot has been doing serious damage to both American and Pesi 
(indigenous) cottons in the Punjab. 

2. Symptoms of the disease are described. 

3. The disease first appears in June and continues to be vigorous during July. 
In August the attack slows down and almost ceases by the end of September. 

4. Several organisms were isolated from the diseased plants and inoculation 
experiments carried out in the pots as well as in the field by various methods. 
Rhizoctonia solani and another fungus which is provisionally called Rhnoctoi.ia 
bataucola have been proved to be the casual organisms (Author’s abstract). 


Stadias in Indian chillier (4). Inheritance of pungency in Capticnm annuutn 

L. Ramohandba Balwant Dkshpandb. (Ind. J. Agric. Sci. 5, 513). 

The paper deals with the inheritance of pungency of the chilli fruit in a cross 
between pungent and non-puagent Pusa types of ohillies. 

Pungency is found to be dominant to its allelomorph, non-pungency or sweet- 
ne *’ on a 8 * 1 “wnohybrid ratio, the F, confirming the F, observations. This 
eharaoter end J%£tre of calyx, enclosing or not enclosing fruit base, are found 
to segregate independently. (Author’s abstract.) 
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Phyllody—a possible virus disease of sesamum* B. P. Pal and Pushxar Nath 

(Ind- J. Agtio. Sci. 5, 517). 


Phyllody manifests itself in Sesamum indieum D. C. by the transformation of all 
floral parts, exoept the stamens, into leaf-like structures, by the replacement in the 
flower of zygomorphio symmetry by actinomorphic symmetry, by the development 
of the normally rudimentary fifth stamen, and, in the case of varieties which normally 
develop only one flower per axil, by the replacement of tho glands present on either 
side of the flower by lateral flowers so that three flowers per axil are produced. There 
is also a shortening of the upper intemodes and a reduction in size of the foliage leaves* 
The different kinds of phylloid flowers met with are briefly desciibed. 

Noither heavy manuring nor growing plants under artificially contrived condi¬ 
tions of high humidity sensibly increased the percentage of phylloid plants. It was 
observed, however, that early sowings contained a larger proj.oitkn of them than 
late sowings. 

Although hypodermic injection of juice extracted from phylloid plants into the 
stems of normal plants gave negative results it was found possible to transmit the 
phylloid condition by grafting normal scions on phylloid stocks and vice versa. It is 
therefore suggested, although the evidence is not yet conclusive, that phyllody may 
be caused by a virus. (Authors abstract ). 


Studies in the technique of field experiments. I. Size, shape and arrangement 
of plots in cotton trials* J. B. Hutchinson and V. O. Pansb. (Ind, J . 
Agric. Sci. 5 # 523). 

1. The results of a uniformity trial with Malvi cotton at Indore are reported. 

2. Standard error per cent per plot decreased steadily with increasing plot size, 

3. For any given plot size standard error per cent per plot decreased steadily 
as the length of the plot (along the rows) was increased. 

4. The advantage of Jong, narrow plots laid out along the rows over plots of the 
same size and shape laid out across the rows is shown to be independent of fertility 
gradient, and it is suggested that it is associated with the method ot sowing. 

5. It is shown that approximately square blocks climate more of the soil hetero¬ 
geneity than rectangulai ones. With blocks of 1/25 aero or larger, shape is the most 
important factor in determining efficiency. 

6. A Latin Square lay-out has no advantage over an efficiently designed rando¬ 
mised bloc k lay-out with the same number of plots. 

7. Optimum lay-out for different types of experiments are discussed and a table 
is given to facilitate determination of the amount of land and number of replications 
required for a given accuracy with different plot sizes, (Authors' abstract*) 



£83 AGRICULTURE AND LtyB-STOCK IN INDIA JV* % 

• li . 

Iatwrittactaf character* in sorghum—th* great mHUt. VUUgalMal 

auticU. G. N. Rangaswami Aytanoab, V. PandurAnga Rao and 
A. Kunhikoban Nahbiab. (Ind- J. Agric. Sri . 5* 539). 

An e-ligulate and non-auriculate condition has been met with in the leaves of sor¬ 
ghum. This character has been designated ]g, the normal ligulate and aurioulatf 
condition being Lf. Lg* is a simple dominant to lg. {Authors* abstract*) 


The determination of sulphur (or sulphur balance experiments with cattle 
and sheep. F. J. Wabth and T. S. Krishnan. (Ind- J- Vet. Soi. and Anim. 
Hud)- Vcl. V, Part 3). 

A new method is proposed of which the chief advantage is that a largo amount 
of material can be used for the determination. 

The accuracy thus obtained makes it possible to determine the sulphur intake 
and outgo of cattle with precision. ( Authors' abstract*) 


A feeding experiment with sheep: F. J. Wabth and T. S, Kbishnah. 
(Ini. J . Vet. Sci. and Anim. Husb. Vol. F, Part 3). 

A long period feeding test has been carried out with sheep, the food consump¬ 
tion, live-weight and wool production being studied. Digestion trials wore also carried 
out. 

It was found that the live-weights fluctuated somewhat roughly in accordance 
with food consumption and that the individual animals differed considerably in their 
efficiency for utilisation of food. 

Digestion experiments indicated that the food varied somewhat in quality and 
that consumption increased when the quality improved. The extent of such increas¬ 
ed consumption was considerable. 

With regard to wool yields the important observation was mado that the yields 
fluctuated according to the nutritional state of the animals. (Authors' abstract .) 


A statistical study of tlie body weight figures of special and ordinary fed 
celvee at Poso. P. V, Kbishna Ayyab, (Ind. J. Vet. Sci. and Anim. Husb. 
FoJ. V, PartS). 

This paper is a supplement to Mr. Sayer’s articles on “ Tables of pnil-fcd calf 
weights during ordinary and special feeding” and deals statistically with the body 
weight figures of calves under two systems of treatment. It has been shown that 
(t) special feeding has enabled calves to put on more weight than ordinary feeding 
nod (ii) eilfw^wn^sr special treatment grow at a slightly more rapid rate than those 
Under ort ti oe wy tt s a t tnsnt . (Author's abstract.) 
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Atrial roots ia sorghum. G. N. Raxgaswami Ayyaxgar and V. Pajtditbanga 
Rao. (Current Science , Vol. Ill, No. 10, April 1936, pp. 486-486). 

Aerial roots functioning as stilt roots usually develop in the four bottom nodes of 
sorghum. The effect of the leaf-sheath on their stimulation was studied. De-sheath¬ 
ing stimulated them. When the sheaths were intact there was a poorer root develop¬ 
ment. 

When side shoots are formed and develop an earhead the bottom nodes form 
aerial roots which turn flat and clasp the stem so securing the attachment. (Authors* 
abstract .) 


Chromosome numbers in Sonbania grandiflora Per*. The agathi plant. 

N. Krishnaswami and G. N. Raxgaswami Ayyaxgar. (Current Science, Vol* 
HI, No. 10, April 1936, p. 488). 

The chromosome number in Sesbania grandiflora Pers. the agathi plant, was 
determined to be seven haploid. The complement was made up of 2 long. 2 medium 
and 3 short chromosomes. Of the two long chromosome one was slightly longer 
than the other, the two medium length chromosomes were also unequal. A 
median attachment constriction was found in the longer and a sub-median in the 
shorter of these chromosomes. All the shorts had median attachment constrictions. 
(Authors 9 abstract .) 



NOTES 


SVGAS PRODUCTION IN JAVA 


The June issue of the Iruernational Sugar Journal contains the 1934 issue 
of Prinsen Geerling’s well-known annual report on the Java Sugar crop. The 
following figures are of interest as showing what standard a really efficient sugar* 
producing country has reached. 


Total harvested cane area , 

Total cane production. 

Average yield of cane . 

Average cane yield of best group . . • 

Average cane yield of lowest group • 

Average extraction. 

Average highest group. 

Average lowest group . 

General average sugar . 

Highest group sugar. 

Lowest group sugar . 

Boat factory. 


93,613 acres. 
5,162,122 tons. 

55 tons per acre. 
67*19 tons per acre. 
47 * 09 tons per acre. 

12*35 per cent on 
cane. 

13*49 Do. 

10-63 Do. 

15,211 lbs. per acre. 
17,342 Do. 

13,733 Do. 

18,068 Do, 


The following tables show the general history of the industry during the 
past ten years :— 


I. Cans oeop 



No. of 

Land under 

Cane harvested 

Year 

Factories 

cane (acres) 

Ton* 

Tons per acre 

1934 

47 

98,613 

5,161,188 

55*01 


99 

208,947 

11,088,668 

52*21 


166 

423,924 

82,587,839 

53*25 

1931 

178 

493,721 

26,100,114 

62*70 

1930 

179 

489,984 

25,292,273 

51*54 

1929 

179 

486,799 

24,140,899 

49*59 

1928 

178 

481,863 

25,295,079 

52*53 


178 

455,806 

21,113,044 


1926 

178 

444,038 

18,888,145 



179 

439,695 

19,023,897 

■9 
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II. StTOAB BXTBAOTKD 



Year 



Average for crop (lbs.) 

Yearly maximum 
output of auy 




Per acre 

On 100 cane 

single factory 
(lbs. per acre) 

1934 . 



• 

16,211 

12-35 

18,058 

1933 . 



• 

14,770 

12-64 

18,164 

1932 . 




13,310 

11-10 

18,247 

1931 . 




12,347 

10-46 

17,033 

1930 . 




13,110 

11-36 

18,762 

1929 . 




13,206 

11-82 

19,120 

1928 , 



• 

13,433 

11-46 

19,636 

1927 . 



• 

11,413 

11-09 

18,247 

1926 . 



• 

9,782 

10-38 

16,678 

1926 . 



• 

11,491 

11-88 

17,308 



P2 
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V. Exportation cur Java sugar 


tv. 


(In metric* tons). 


Destinations 

Netherlands . 

• 



• 

• 


• 

1033 

17,14** 

Belgium . 

• 



• 

• 



1,016 

United Kingdom 

• 



• 



• 

48,15? 

France . 

• 



• 

• 


• 

2,667 

Germany 

• 



• 

• 


• 

2,484 

Italy 

# 



• 

• 


• 

014 

Sweden . • . 

• 



• 

• 



.. 

Balkan States . , 

• 



• 

• 



., 

Other European States 

• 



• 

• 



1,060 

United States . 

• 



• 

% 



406 

Port Said, etc., f. o. 

e 



• 

» 



69,087 

East Coast Africa 

• 



• 




6,141 

Arabia . 

Aden . ♦ 

• 

• 



• 

• 



:} 

8,082 

British India . 

• 



• 



• 

361,736 

Penang • 

• 



• 

• 


• 

20,683 

Singapore 

e 



• 

• 


• 

46,608 

Siam 

• 



• 

• 


• 

34,601 

Indo-China 





• 


• 

1,654 

British Malaya. . 





• 


e 

3,762 

Hongkong 








193,011 

China 








09,191 

Japan and Formosa • 




• 

• 


• 

184,876 

Vladivostok . 

• 



• 

• 


• 

5,072 

Philippine Islands . 

* 



# 

• 


• 

• t 

Australia 

• 



• 

• 


• 

155 

New Zealand . 

• 



• 

• 


• 

68,601 

Polynesia 

• 



• 



• 

1,883 

Other countries 

• 



» 



• 

1,063 










VI. Exportation of molasses 



Liquid 

(In metric tons) 



1938 

Great Britain . 





• 

126,445 

United States (Pac. G.) 





• 

• • 

United States (Atl. C.t 





• 

• • 

Aden f. o. 





• 

• • 

British India . 





• 

2,286 

Straits Settlements . 





• 

• • 

Siam 





• 

• • 

Hongkong 






8,188 

China 






• • 

Union of South Africa 





• 

59,896 

Balkan States . 





• 

. * 

Japan 





• 

5,000 

Other countries 

Solidified 





♦ 

657 

201,471 

British India . 





• 

2,874 

Siam 





• 

6,261 

Straits Settlements . 





• 

• ■* 

Indo-China 





• 

• • 

Hongkong 






• • 

China 






.. 

Australia 




Total 


9,135 




General Total . 

. 

210,606 


# 

# * 

IMPORTATION OF * MEXICAN JUMPING BEANS 

The following Notification of the Government of India in the Department of 
Education, Health and Lands, No. F. 146/35, dated the 23rd April 1936, is 
published for general information 

In exercise of the powers conferred by sub-section (1) of section 3 of the Des¬ 
tructive Insects and Pests Act, 1914 (II of 1914), the Governor-General in Counril 
is pleased to direct that the following further amendment shall be made in the 
Order published with the Notification of the Government of India in the late 
Department of Revenue and Agriculture, No. 580-240, dated the 22nd June 1922, 
namely:— 

Paragraph 8 of the said Order shall be renumbered “ 8 (e) ” and after the 
paragraph as so renumbered the following sub-paragraph shall be inserted, 
namely:— 

“ (4) The importation of * Mexican Jumping Beans ’ (Sdxutiania paimeri 
of the family Euphorbiaoeae) is prohibited absolutely." 

* 
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The following Proclamation issued by the President of the United States of 
America is published for general information :— 

Whereas seotion 1 of the Cotton Control Act, approved April 21, 1984 
(48 Stat: ’598), provides : 

“ That in order to relieve the present acute economic emergency in that part 
of the agricultural industry devoted to cotton production and marketing by dimi¬ 
nishing the disparity between prices paid te ootton producers and persons engaged 
in ootton marketing and prices of other commodities and by restoring purchasing 
power to such producers and persons so that the restoration of the normal exchange 
in inter-state and foreign oommerce of all commodities may be fostered, and 
to raise revenue to enable the payment of additional benefits to ootton producers 
under the Agricultural Adjustment Act— 

It is hereby declared to be the policy of Congress to promote the orderly 
marketing of ootton in inter-state and foreign oommerce; to enable producers 
of such commodity to stabilize their markets against undue and excessive fluc¬ 
tuations, and to preserve advantageous markets for suoh commodity, and to pre¬ 
vent unfair competition and practices in putting ootton into the channels of inter¬ 
state and foreign oommerce and to more effectively balance production and 
consumption of cotton.” 

Whereas seotion 2 of the aforesaid Aot provides : 

“ The provisions of this Act shall be effective only with respect to the crop 
years 1934-1935, but if the President finds that the economio emergency in ootton 
production and marketing will continue or is likely to oontinue to exist so that 
the application of this aot with respect to the crop year 1935-36 is imperative in 
order to carry out the policy declared in section 1, he shall so proolaim, and this Aot 
shall be effective with respect to the crop year 1935-36. If at any time prior to 
the end of tho crop year 1935-36, the President finds that the economic emergency 
in cotton production and marketing has oeased to exist, he shall so proclaim, 
and no tax under this Act shall be levied with respect to cotton harvested after the 
effective date of suoh proclamation.” 

And whereas I have considered the basic economio data pertinent to 
the economic situation relative to ootton production and marketing in the United 
States set forth in a memorandum dated January 7, 1935, furnished by the 
Secretary of Agriculture, which is on file in the Department of Agriculture, and 
other pertinent dtty: 

Now, therefore, I, Franklin D. Roosevelt, President of the United 
States of Amefioa; under and by virtue of the authority vested in me by 
section 2 of the Aforesaid Cotton Control Aot, do hereby find and proolaim that 
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the economic emergency in cotton production and marketing is likely to continue 
to exist so that the application of said Act with respect to the crop year 1935-36 
is imperative in order to carry out tho policy declared in section 1 of the aforesaid 
Aot; from which finding and proclamation it follows that said Act under its terms 
shall be effective with respect to the crop year 1935-36 (June 1, 1035 to May|^ 
81, 1936). 

In witness whereof, I have hereunto set my hand and caused the 
seal of the United States to be affixed. 

Done at the City of Washington this 28th day of February, in the year of 
our Lord nineteen hundred and thirty-five, and of the Independence of the 
United States of America the one-hundred-and -fifty-ninth • 



Personal Notes, Appointments and Transfers, Meetings and 

Conferences, etc. 

The names of the following recipients of King Emperor’s Birthday Honours 
will be of interest to the Agricultural and Veterinary Departments in India. 

Knighthood: The Hon’ble Kttrwar Jagdish Prasad, C.S.I., C.I.E., O.B.E., 
Member of tho Governor-General’s Executive Council. 

K. B. E.: Girja Shankar Bajfai, Esq., C.I.E., C.B.E., Indian Civil Service, 
Secretary to the Government of India in the Department of 
Education, Health and Lands. 

M. B. E.: Khan Bahadur Maulvi Fateh-ud-Din, Indian Agricultural Service, 
Deputy Director of Agriculture, Jullundur, Punjab. 

Khan Bahadur : Khan Sahib Munshi Auir Hasan Khar, Divisional Superin¬ 
tendent of Agriculture, Sarda Circle, Hardoi, United Provinces. 

% 

Rao Bahadur: Mr. Shivlingaya Shivpujaya Salimath, Deputy Director of 
Agriculture, Southern Division, Dharwar, Bombay Presidency. 

Rao Bahadur : Mr. M. Vaidyanathan, M.A., L.T., Statistician, Imperial 
Council of Agricultural Research Department, Government 
of India. 

Khan Sahib : Munshi Muhammad Ishaq Khar, formerly Officiating Deputy 
Superintendent, Civil Veterinary Department, Basti, 
United Provinces. 

Rao Sahib : Dr. Taraxad Vaidyanatha Ayyar Ramaxrishna Ayyab, 
Government Entomologist, Agricultural Research Institute, 
Coimbatore, Madras Presidency. 


Imperial Council of Agricultural Research 

Under Rules I (46) and 22(17) of the Rules and Regulations of the Imperial 
Council of Agricultural Research, His Excellency the Governor-General in Council 
has been pleased to re-appoint the Hon’ble Sir Frank Noyce, K.C.S.I., C.B.E., 
I.C.S., Member of the Council of the Governor-General of India, in charge of the 
Industries and Labour Department, to be a member of the Imperial Council of 
Agricultural Research and also a member of its Governing Body, with effect from 
the 13th June 1936 on which date he relinquished his existing membership of the 
Imperial Council of Agricultural Research under the provision of Rule 6(3) of the 
said Rules and Regulations. 
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Under rule 1(29) of the Rules and Regulations of the Imperial Council of 
Agricultural Research, the Government of Madras have re-nominated Mr. P. T. 
Saunders, M.R.C.V.S., I.V.S., Director of Veterinary Services, Madras, 

as the representative of the Madras Veterinary Department on the Imperial 
Council of Agricultural Research, with effect from the 23rd May 1935, on which 
date he relinquished his existing membership of the Council, under the provisions 
of rule 5(3) of the said Rules and Regulations. 


Under rule 1(30) of the Rules and Regulations of the Imperial Council of 
Agricultural Research, the Government of Bombay have re-appointed Mr. E. S. 
Farbrother, M.R.C.V.S, I.V.S., Director of Veterinary Services, Bombay, as 
the representative of the Bombay Veterinary Department on the Imperial Council 
of Agricultural Research, with effect from the 30th May 1935, on which date he 
relinquished his existing membership of the Council, under the provisions of rule 
5(3) of the said Rules and Regulations. 


Under rule 1(31) of the Rules and Regulations of the Imperial Council of 
Agricultural Research, the Government of Bengal have re-nominated Mr. P. J. 
Kerr, M.R.C.V.S., I.V.S., Director, Civil Veterinary Department, and Veterinary 
Adviser to the Government of Bengal, as the representative of the Bengal Veteri¬ 
nary Department on the Imperial Council of Agricultural Research, with effect 
from the 23rd May 1935, on which date he relinquished his existing membership 
of the Council, under the provisions of rule 5(3) of the said Rules and Regulations. 


Mr. S. M. A. Shah, B.Sc., M.R.C.V.S., Superintendent, Civil Veterinary 
Department, North-West Frontier Province, has been nominated by the Govern¬ 
ment of the North-West Frontier Province as the representative of their Veteri¬ 
nary Department on the Imperial Council of Agricultural Research under rule 
1(37-A) of the Rules and Regulations of the Council, vice Mr. S. J. A., Shah, M.R. 
C.V.S., resigned. 

Under rule 1(35) of the Rules and Regulations of the Imperial Council of 
Agricultural Research, the Government of Bihar and Orissa have re-nominated 
Major P. B. Riley, M.R.C.V.S., I.V.S., Director of Veterinary Services, Bihar 
and Orissa, as the representative of the Bihar and Orissa Veterinary Department, 
on the Imperial Council of Agricultural Research with effect from the 23rd May 
1935, on which date he relinquished his existing membership of the Council, under 
provisions of rule 5(3) of the said Rules and Regulations. 
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Under rule 1(36) of the Rules and Regulations of the Imperial Council of 
Agricultural Research, the Government of the Central Provinces have re-nominated 
Major R. F. Stirling, F.R.C.V.S., F.R.G.S., D.V.S.M., F.Z.S., I.V.S., Director, 
Veterinary Services, Central Provinces, as the representative of the Central Pro¬ 
vinces Veterinary Department, on the Imperial Council of Agricultural Research, 
with effect from the 23rd May 1936, on which date he relinquished his existing 
membership of the Council, under the provisions of rule 6(3) of the said Rules and 
Regulations. 


His Ex cellency the Governor-General in Council has been pleased under the 
provisions contained in rules 1 and 43 of the Rules and Regulations of the Imperial 
Council of Agricultural Research to appoint the following as members of the 
Imperial Council of Agricultural Research and also as members of its Advisory 
Board:— 

(i) Director of Agriculture, Bhopal. 

(it) Revenue Secretary, Bhopal- 


Under rule 1 (43) of the Rules and Regulations of the Imperial Council of 
Agricultural Research, the Indian Tea Association and the United Planters’ 
Association of Southern India have re elected Mr. P. H. Carpenter as the joint 
representative on the Imperial Council of Agricultural Research, with effect from 
the 23rd May 1936, on which date he relinquished his existing membership of the 
Council under the provisions of rule 6(3) of the said Rules and Regulations. 


Under rule 1(44) of the Rules and Regulations of the Imperial Council of 
Agricultural Research, the Indian Central Cotton Committee have re-elected 
Sardar Rao Bahadur Bhimbhai RanohodJi Naie, M.L.C., Sagrampura, Surat, 
as its representative on the Imperial Council of Agricultural Research, with 
effect from the 4th May 1935, on which date he relinquished his existing member 
ship of the Council under the provisions of rule 5 (3) of the said Rules and Regula¬ 
tions. 


Rai Sahib ,Tej Bran Bahl, B.A., a Superintendent in the Imperial Council 
of Agricultural Research Department, has been granted a further extension of 
extraordinary leave for six months triih effect from the 17th May 1935. 
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Indian Central Cotton Committee 

In pursuanoe of Clause (xi) of Seotion 4 of the Indian Cotton Cess Act, 1923 
(XIV of 1923), the Governor-General in Council has been pleased to re-appoint 
Mr. S. V. Kanungo, Indore State, to be a member of the Indian Central Cotton 
Committee, Bombay, 


In consequence of vacancies caused by the retirement of nominated members, 
with effect from the 1st April 1935, the following have been nominated to be 
members of the Indian Central Cotton Committee. 

By the Government of Madras 

Rao Bahadur B. P. Sesh Reddy, M.L.C., to represent the cotton-growing 
industry in tho Madras Presidency. 

By the Government of Bombay 

Rao Bahadur C. S. Sulkahatti to represent the cotton-growing industry in 
tho Bombay Presidency. 

By the Government of Bengal 

Mr. Akhil Bandhu Guha. 

By the Government of the United Provinces 

Rai Bahadur Lala Anand Sarup and Khan Bahadur Shah Nazar Hijsain 
to represent tho cotton-growing industry in tho United Provinces. 

By the Government of the Punjab 

Tho Director of Agriculture, Punjab, to represent the Agricultural Depart¬ 
ment, Punjab. * 

Mian Nurullah, M.L.C., to represent the cotton growing industry in the 
Punjab. 

Madras 

Rao Bahadur D. Ananda Rao, B.So. (Edin.), I.A.S., Principal, Agricultural 
College, Coimbatore, has been appointed to act as Director of Agriculture from the 
date of taking charge, vice Mr. S. V. Ramamurti, I.C.S., posted as Collector and 
District Magistrate of Salem District. 
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Mb. R. C. Bboadfoot, N.D.A., C.D.A. (Hons.) (Glas.), I.A.S., Headquarters 
Deputy Direotor of Agriculture, Madras, has been appointed to officiate as Princi¬ 
pal, Agricultural College, Coimbatore, vice Rao Bahadur D. Ananda Rao on 
other duty as Direotor of Agriculture. 

A 

Mb. C. Nabayana Ayyab, Dip. Agri., Deputy Direotor of Agriculture, IV 
Cirole, has been appointed to officiate as Headquarters Deputy Director of Agri¬ 
culture, Madras, vice Mr. R. C. Bboadfoot. 


Mr. V. T. Subbayya Mudaliyab, Assistant Locturer in Agriculture, Agricul¬ 
tural College, Coimbatore, has been appointed to category 6 of Class I of the Madras 
Agricultural Service and to officiate as Assistant Director of Agriculture, Salem, 
with effect from the date of taking charge, vice Mr. T. R. Venkaswami Rao retired 
from service. 

Mr. P. T. Saundebs, O.B.E., M.R.C.V.S., I.V.S., Director of Veterinary Ser¬ 
vices. has been granted leave on average pay for three months and one day and on 
half average pay for twenty days in continuation thereof from or after the 6th 
July 1936. 

Mr. T. J. Hurley, M.R.C.V.S., D.V.S.M., I.V.S., Principal, Madras Veterinary 
College, has been appointed to act as Direotor of Veterinary Services, vice Mr. 
P. T. Saunders, granted leave. 

A 

Mr. C. Subyanabayanamubti Pantolu, G.M.V.C., DistrictVeterinary Officer, 
Vizagapatam, has been granted leave on average pay for three months with effect 
from the date of relief. 

J&s. 

Mr. S. S. Thithabappa Mudaiayab, Veterinary Assistant Surgeon in the Selec¬ 
tion Grade, has been appointed acting District Veterinary Officer, Vizagapatam, 
from the date of taking charge, vice Mr. C. Suryanarayanamurti Pantulu, granted 
leave. 

Mr. A. Ramachandra Ayyab, G.M.V.C., District Veterinary Offioer, Madana- 
palle, has been granted UAve on average pay for three months from date of relief. 
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Mr. K. Seshagiri Rao, G.M.V.C., on return from leave, has been appointed 
to be District Veterinary Officer, Bellary. 


Mr. M. Ponnayya, acting District Voterinary Officer, Bellary, has been 
appointed, on relief, to be acting District Veterinary Officer, Madanapalle, 
relieving Mr. A. Ramachandra Ayyar, granted leave. 


Bombay 

Mr. V. N. Gokhalk has been appointed to act as Assistant Professor of Agri¬ 
cultural Chemistry, Agricultural College, Poona, vice Mr. N. Narayana, transferred. 


Mr. L. L. Rklwani has been appointed as Divisional Superintendent of Agri¬ 
culture in Sind, with effect from 16th April 1935. 


Mr. Y. N. Marathe has been confirmed as Deputy Director of Veterinary 
Services, Bombay Presidency, with effect from 17th April 1935. 


Mr. D. G. Haji, Deputy Superintendent, Bombay City and Harbour Veter¬ 
inary Department, has been granted leave on average pay for four months with 
effect from 20th May 1935 or the subsequent date on which he may be relieved. 


Mr. M. G. Kulkarni, Veterinary Inspector, Northern Range, has been ap¬ 
pointed to act as Deputy Superintendent, Bombay City and Harbour Veterinary 
Department, vice Mr. D. G. Haji, proceeding on leave.. 


Mr. K. B. Nair, G.B.V.C., Assistant Professor, Bombay Veterinary College, 
has been granted leave on average pay out of India for seven months and eleven 
days, with effect from 4th September 1936 with permission of affixing to it the 
college vacation from 15th April 1936 to 14th June 1936. 
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Mr. TTar Narain Batham, M.A., Agricultural Chemist to Government, United 
Provinces, has been granted leave on average pay for a period of 4 months, prepa¬ 
ratory to retirement, from 16th June 1936. 


Mr. Ganpat Rai Saxbna, B.A., Assistant Professor of Chemistry, Agricultural 
Colloge, Cawnpore, in the United Provinces Agricultural Service, Class II, has been 
appointed to officiate as Agricultural Chemist to Government, United Provinces, in 
the United Provinces Agricultural Service, Class I, as a temporary measure, vice 
Lala Har Narain Batham, granted leave. 


Mr. Lakshmi Shankar Nigam, Member, Subordinate Agricultural Service, 
III Grade, has been appointed to officiate as Assistant Professor of Chemistry, in 
the United Provinces Agricultural Service, Class IT, vice Mr. Ganpat Rai Saxena, 
appointed to officiate as Agricultural Chemist to Government, United Provinces. 


Syed Sirajul Hasan, Assistant Agricultural Engineer, Sarda Circle, has been 
granted leave on average pay for 4 months, with effect from 16th June, 1936, or 
subsequent date of relief. 


Mr. Pkem Raj Mital, Well Engineer, Cawnpore, has been appointed to officiate 
as Assistant Agricultural Engineer, Sarda Circle, Lucknow, vice Syed Sirajul Hasan, 
granted leave. 

Punjab 

On return from leave Sardar Bahadur Sardar Jagat Singh, B.A., M.Sc., 
assumed charge of his appointment as Assistant Professor of Chemistry, Punjab 
Agricultural College, Lyallpur, on the 2nd May, 1936, relieving Pandit Lai Chand 
Dharmani, who reverted to his substantive appointment in the Subordinate Agri¬ 
cultural Service from the same date. 

de. 

Mr. Cha&an Singh, Extra Assistant Director of Agriculture, Hansi, has been 
appointed Officiating Deputy Director of Agriculture, Multan, in the Punjab 
Agricultural 8e**iq& Class I, with effect from the 1st May 1935. 
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On return from leave, Mr. Ijaz Ahmad, B.Se. Agri., resumed charge of the post 
of Extra Assistant Director of Agriculture, Gurdaspur, on the forenoon of the 15th 
May 1935. 


Mr. Mukhtar Nabi, Extra Assistant Director of Agriculture, Montgomery, 
has been transferred to Rawalpindi with effect from the 17th April 1935. 


Mr. Arjan Singh, L.Ag., M.Sc. Agri., Extra Assistant Director of Agriculture, 
Rawalpindi, has been transferred to Montgomery, with effect from the 17th April 
1935, vice Mr. Mukhtar Nabi. 


Mr. T. F. Quirke, M.R.C.V.S., I.V.S., Director, Veterinary Services, Punjab, 
has been granted leave on average pay ix-lndia for 5 months and 22 days, and in 
continuation leave on half average pay for 1 month and 8 days, with effect from 
the 9th April 1935. 


Captain U. W. F. Walker, M.R.V.C.S., M.C., I.V.S., Professor of Surgery, 
PunjaL Veterinary College, Lahore, has been appointed Officiating Director, Veter¬ 
inary Services, Punjab, Lahore, with effect from the 9th April 1935, vice Mr. T. F. 
Quirke, granted leave. 


Mr. Mttshtaq Ahmad, G.P.V.C., Hospital Surgeon, Punjab Veterinary College 
Lahore, has been appointed to carry on the duties of the Proiheser of Surgery 
Punjab Veterinary College, Lahore, in addition to his own duties, with effect from 
the 9th April, 1935. 


Mr. Iqbal Ali Shah, M.R.C.V.S., Officiating Superintendent, Civil Veterinary 
Department, North-West Frontier Province, Peshawar, has been deputed to 
attend the post-graduate refresher course at the Imperial Institute of Veterinary 
Research, Muktesar, with effect from 2nd April, 1935, (afternoon). 
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Mr. Mubarik Am Shah, B.Sc. (Hons.), M.R.C.V.S., Assistant Superintendent 
(Stock), Government Cattle Farm, Hissar, has been posted Officiating Superinten¬ 
dent, Civil Veterinary Department, North-West Frontier Province, Peshawar, with 
effect from 2nd April, 1936 (afternoon), vice Saiyed Tqbal Ali Shah, M.R.C.V.8., 
deputed to attend the post-graduate refresher course at the Imperial Institute of 
Veterinary Research, Muktesar. 


Mr. Baij Nath Handa, B.Sc., M.R.C.V.S., Officer under training at the 
Government Cattle Farm, Hissar, has been posted as Assistant Superintendent 
(Stock), Government Cattle Farm, Hissar, with effect from 26th March, 1935, vice 
Saiyed Mubarik Ali Shah, transferred. 


Burma 

Mr. D. Rhind, B. Sc., I.A.S., Economic Botanist, Mandalay, has been granted 
leave on average pay for eight months, with effect from the 1st July 1935 or any 
subsequent date on which he may avail himself of it. 


Mr. Ba Thein, B.Sc., B.Ag., Class II, Research Assistant in Botany, Man¬ 
dalay, has been appointed to hold charge of the duties of the Economic Botanist, 
Mandalay, in addition to his own duties, in place of Mr. D. Rhind, I.A.S., proceed¬ 
ing on leave. 


Capt. S. R. Rippon, M.R.C.V.S., I.V.S., Deputy Director of Veterinary Ser¬ 
vices, has been appointed to officiate as Director of Veterinary Services, Burma, in 
place of Mr. D.T. Mitchell, M.R.C.V.S., I.V.S., Director of Veterinary Services, 
Burma, proceeded on leave. 


Mr. Nyan Ktaw, G.B.V.C., Veterinary Superintendent, has been appointed 
temporarily to be Deputy Director of Veterinary Services, Lower Burma Charge, 
with headquarters at Insein, in addition to his own duties, as Veterinary Superin* 
tendent in charge of South Central Circle. 

A 



PERSONAL NOTES, APPOINTHBNTB AND THAN SEEK S, ETC. 

Bihar and Orissa 


Mr. H. W. Stewart, Agricultural Engineer, Bihar and Orissa, has been granted 
leave on average pay for two months, with effect from the date on which he may 
avail himself of it. 


A 

Mr. Saiyid Naseruddin Ahmad, Assistant Agricultural Engineer, has been 
appointed to officiate as Agricultural Engineer in addition to his own duties during 
the abeenoe, on leave, of Mr. Stewart. 


Central Provinces 

Mr. P. S. Nair, <t.B.V.O., Assistant Director of Veterinary Services, has been 
re-posted in charge of the Veterinary Laboratory, Nagpur, on return froml eave. 

4 

Mr. M. Y. Mangrulkar, Officiating Assistant Director of Veterinary Services, 
in charge of Veterinary Laboratory, Nagpur, on relief by Mr. P. S. Nair, has been 
deputed to take up his duties as Assistant Pathologist at the imperial Institute of 
Veterinary Research, Muktesar, Kumaun, United Provinces. 



REVIEW 


“ Analysis o! Manurial Experiments in India 99 Vols. I to m. By M. Vaidyanathak, 
Statistician, Imperial Council of Agricultural Research (published by the 
Imperial Counoil of Agricultural Research). 

This compilation and analysis of the results of the manurial experiments, 
carried out in India during the present century, had its origin in the recommenda¬ 
tion of the Royal Commission on Agriculture in India that the existing material 
bearing on the economic use of fertilisers should be oarefully studied and the 
results correlated. One of the first acts of the Imperial Council of Agricultural 
Research was to implement this recommendation by appointing a representative 
and authoritative Standing Fertilisers Committee which met in June 1930. The 
original terms of reference to the Committee were, in effect, the recommendations 
of the Royal Commission, and referred especially to the investigation of problems 
relating to the conservation and development of indigenous manurial resources. 

The Committee decided that, as a first step, it would be necessary to obtain 
full information on the results of experiments already carried out in India. In 
order that this work might be done expeditiously, the Imperial Council of Agri¬ 
cultural Research agreed to make a grant to enable an experienced agricultural 
officer and a statistical assistant to be specially employed in each province for the 
collection of the data. 

By the end of 1932 the data from all parts of India, including Burma, had 
been collected on the lines laid down by the Fertilisers Committee and the provincial 
data, together with the reports thereon by the respective officers, were submitted 
to the Imperial Council of Agricultural Research. The Statistician to the Council, 
Mr. Vaidyanathan, collated and analysed the data from the several provinces 
and compiled three foolscap volumes which have now been published aggregating 
over one thousand pages, of which over 900 are occupied by tabular statements. 
We now have a record of about ten thousand experiments with nearly a hundred 
different manures in many combinations, and carried out on 92 Agricultural Ex¬ 
periment Stations, in nine British Provinces and one Indian State. Mr. Vaidya¬ 
nathan and his collaborators are to be congratulated on the patience and ability 
with which they have dealt with this mass of figures. 

Nature of the data collected and their representative character 
The data relate to experiments in different parts of India, and have been 
carried out:— 

(i) On different types of soils and under different conditions of aspect, 
temperature, rainfall, irrigation and in different seasons of the year. 
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(ii) With a variety of crops—paddy, all kinds of millets, wheat, barley, 
tobacco, chillies, sugarcane, cotton, groundnut, coconut, potato, 
tea, coffee and practically every kind of food and industrial crop 
cultivated in India ; and with the following manures:— 

(Hi) (a) organic manures—farmyard manuro, different green manures, 
composts from a variety of waste organic materials and refuse, fish 
guano, bone meal, horn meal, hoof meal, bone sinews, dried blood, 
poudrette, ashes, and all kinds of human and animal excreta. 

(b) inorganic fertilisers—ammonium sulphate, sodium nitrate, calcium 
cyanamide, ammonium phosphates of different grades, rook phos¬ 
phates, potassium sulphate, potassium nitrate, potassium chloride, 
Kainit, lime, magnesium sulphate and every other kind of fertiliser 
as and when it made its appearance. 

(iv) Combinations of organic manures and artificial fertilisers. 

(v) Time and manner of fertiliser application. 

All the experimental data have been statistically examined using whatever 
methods were applicable. Few of the field experiments were laid out on modem 
lines and most were either unreplicated or quite inadequately replicated, but as 
they had been conducted over a series of years, it has been possible to extraot a 
good deal of statistically significant information. 

The general remits in their broad aspect 

A study of the data brings out most prominently: (1) that the evidence 
establishes the importance and suitability of indigenous organic mamlres like cattle 
manure, green manures, bone meal, fish manure and oil-cakes, to the great majority 
of Indian soils, and (2) that artificial fertilisers are seoond in importance and that 
they show themselves at their best in conjunction with organic manures or in 
the presence of adequate supplies of organic matter in the soil. 

In areas of precarious rainfall or inadequate irrigation facilities, artificial 
fertilisers almost invariably failed to be profitable, while the effect of organic 
manures was erratic and uncertain. 

With adequate rainfall or an assured moisture supply in the soil, the per¬ 
formance of artificial fertilisers was distinctly better and in many instances as 
good as, and some times even better than, organic manures, depending largely 
on the nature of the crop. Speaking generally, the returns were greatest with 
nitrogenous fertilisers in all parts of India ; the action of phosphates was generally 
evident but was marked in the * crystalline * soil tract of Peninsular India ; the 
response to pot&ssio fertilisers was rarely appreciable. 
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Of the nitrogenous fertilisers, ammonium sulphate was the most satisfactory, 
hut not to such an extent as to rule out concentrated organic nitrogenous manures 
like oil-cakes, fish, horn and hoof meals. 

Superphosphates and ammonium phosphates showed themselves to be useful 
phosphatic fertilisers. In combination with nitrogenous fertilisers—whether 
organic or inorganic— superphosphate was generally efficacious and was even supe¬ 
rior to bonemeal, but when used alone, the action of superphosphate was often 
erratic. 

Potassium fertilisers were not the subject of experiment to the same extent as 
nitrogenous and phosphatic fertilisers. On the few occasions in whioh they were 
triod, the response was either feeble or absent; this doubtless accounts for the ab¬ 
sence of further experiments. 

Incidentally it is common knowledge that in several instances the continued 
use of artificial fertilisers alone has been found to lead to bad residual effects on 
the soil but in combination with organic manures, however, the effect was almost 
the reverse. 

The results of experiments on the time of application of fertilisers are neither 
extensive nor conclusive. Such evidence as there is indicates that, in general, 
for crops other than sugarcane fertilisers are best applied in one application at the 
time of planting. For sugarcane the application of the fertiliser in two instal¬ 
ments seems to be preferable. 

Validity of the data and of the conclusions 

Doubts may arise in some quarters in regard to the validity of these conclusions 
sinoe they are based on data derived from experiments the majority of which 
were commenced at a time when modem methods of experimentation and inter¬ 
pretation were not widely known. Not only have special officers in the provinces 
and Mr. Vaidyanathan examined all experiments in the light of modem knowledge 
and views, but they have taken oare to evaluate the older and the modem experi¬ 
mental data separately. In Appendix D to Volume 1, Mr. Vaidyanathan has 
listed some 250 of the experiments which permitted of statistical interpretation. 
On the whole the eonchuions arrived at from the older experiments have been 
confirmed in essential points by the later experiments. 

The results and conclusions compared with experience in other countries 

The generalisation that organio manures are of primary importance in India 
and that they cannot be wholly replaced by concentrated fertilisers is in accord¬ 
ance with more recent results in other countries also. 

gir John KnaanH (Hitchcock lectures in America, 1928) has shown from the 
analysis of the rceUt* of Rothamsted experiments that artificials ware superior to 
farmyard manure only in the earlier yearn, but that later on, the yields ft]} below 
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those of the farmyard manure plots. Later, he states (Soil conditions and plant 
growth, 1932 and Journal of Boyal Agricultural Society, England, 1934) that 
no combination of artificial fertilisers is so effective as farmyard manure in steady- 
ing orop yields from year to year. In America, Lipman and Blair (Soil Science, 
1918) record that cow manure at ten tons per acre gave larger yields than 320 lbs 
of nitrate of soda, Clark and Roller (Soil Science , 1931) conclude that the value of 
farmyard manure is generally recognised to be greater than the value of its contents 
of the chief fertilising constituents would warrant. 

Douglas (Journal Imperial College of Tropical Agriculture, Vol. 7) discussing 
manurial experiments in British Guiana, Egypt, America, Japan and China, em¬ 
phasises the advantages of organic manures for paddy and urges caution in the use 
of artificial fertilisers. Tempany (South African Journal, 1928) discusses thirty- 
five years of sugarcane manuring and comes to the conclusion that the best effects 
of artificial fertilisers are obtained when used along with heavy dressings of organic 
manures. 


Value of organic manures to Indian soils 

Experiences in other parts of the world thus lend support to the results and 
findings from Indian experiments. The average nitrogen content of Indian soils 
is 0-05 per cent and the organic carbon content is 0*6 per cent. Similar figures for 
European soils are 0 • 15 per cent nitrogen and 3 * 0 per cent organic carbon so that 
European soils are thrice as rich as ours in nitrogen and five times as rich in humus 
and still the demand is for organic matter. The needs of Indian soils are patent, 
and the manurial data portray the requirements correctly. Cattle, green and 
other organic manures are valuable to soils because they supply what is popularly 
known as humus , which is so essential to maintain soil fertility. Organic manures 
supply “ body,'* “ substance ” or “ heart ” to the soil and this artificial mineral 
fertilisers cannot do. The need for organic matter for Indian soils is more 
imperative because the destruction of organic matter is more rapid under the high 
temperatures obtaining in India. The rate of destruction will be appreciated when 
it is stated that a soil receiving cattle manure at 10 tons penannum continuously 
for twenty years contained at the end of the period only 0*74 per cent of organic 
carbon as against 0*59 per cent of organic carbon in a soil that received no organic 
manure at all. 

Though the point does not arise directly from the data for yields, mention 
may be made of the newer knowledge of the functions of organic manures. There 
is increasing evidence in India and elsewhere that organic manures influence for 
the better the quality of the crop. Thus seed obtained from a crop manured 
continuously with farmyard manure has been found to give a better crop than 
the seed from a plot manured continuously with mineral manures alone, or without 
any manure. Likewise, the crop raised with cattle manure possessed a higher 
nutritive value than the crop grown with artificial fertilisers alone or without 
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any manure. This means that artificial fertilisers, valuable as they are as supple¬ 
ments, cannot altogether replace organic manures. It is thus evident, that if we 
neglect organic manures and endeavour to depend on artificial fertilisers, we shall 
be doing three things: 

Firstly—we shall not be able to maintain the fertility of the soil; 

Secondly—we may be failing to keep up the inherent cropping power of our 
seed thus nullifying the good results of plant-breeding; 

Thirdly—we run the risk of producing food lacking in normal nutritive value. 

Fortunately, there is now a widespread recognition of the need for devising 
means of improving the ryots, resources in respect of original manures by better 
conservation of manure and by the preparation of composts. 

All those interested in the science and practice of agriculture in India are 
under a deep debt of gratitude to the Imperial Council of Agricultural Research 
and to Mr. Vaidayanathan for having made available this information for all 
India in an orderly form. (B. V.). 
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ORIGINAL ARTICLES. 


MAJOR R. F. STIRLING, F.R.O.V.S., F.R.G.S., D.V.S.M., F.Z.S.: 

OBITUARY- ~ 


ERRATA. 

Agriculture and Livestock in India , Vd. V , Part VI. 

Plate XXXVI, letterpress, for 4 Explanation of Plates XXXVI-XXXVII ’ 
read 4 Explanation of Plates XXXVI-XX XVIII \ 

Plate XLVIII, fig. 1, for 4 Guava plantations that were affected ’ read ‘ A road¬ 
side affected tree \ 

Page 695, line 6 from bottom, for 4 mileage ’ read 4 milage \ 

Page 754, line 6, for 4 protein ’ read 4 pxotein \ 


_^ ^v*.*.~* w V.M.WU 1 UOUU. jtuttucr promotion was soon to be in store for 

him, for in 1927 his services were lent to the Government of India to officiate as 
Pathologist at the Imperial Institute of Veterinary Research, Muktesar. Then 
on the retirement of Mr. Wilson, on the 22nd February 1928, the late Major Stirling 
was selected by the Local Government for the permanent post, which he continu¬ 
ed to hold up to the time of his death. 

His studious habits are indicated in the learned contributions which he made 
to science, for one of which he was raised to the status of a Fellow of the Royal 
College of Veterinary Surgeons. The constant touring whicti he undertook in 
the Central Provinces and other parts of the world was recognised by the Royal 
Geographical Society as a reason for awarding him their Fellowship. Even during 
his leave periods in England, he undertook private studies and in 1925 he was 
awarded the Diploma in Veterinary State Medicine, after heading the list of suc¬ 
cessful candidates, a feat which is by no means common for a man of his age and 
with other responsibilities. 

From the commencement of his service in the Central Provinces Major 
Stirling took the very keenest interest in controlling those deadly epizootics of 
cattle, which are a source of such heavy economic losses to the peasantry of this 
pountry and he will always be remembered for the part which he played in the 
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ORIGINAL ARTICLES. 


MAJOR R. P. STIRLING, F.R.C.V.S., P.R.G.S., D.Y.S.M., P.Z.S.: 

OBITUARY 

Major R. F. Stirling, F.R.C.V.S., F.R.G.S., D.V.S.M., F.Z.S., Director of 
Veterinary Services, Central Provinces and Berar, was bom on the 15th October 
1886. He was educated at the Dublin Veterinary College and graduated as a 
Member of the Royal College of Veterinary Surgeons in 1907. His first appoint¬ 
ment was to the Royal Army Veterinary Corps and for a time he worked in the 
Civil Veterinary Department in South Africa. During the Great War he served 
with the British Expeditionary Force on the Western Front, and after its termina¬ 
tion he retired from the Army and joined the Indian Veterinary Service on the 
8th April 1920, being posted to the Central Provinces as Second Superintendent 
under Mr. C. W. Wilson. 

It was not long before he was called upon to shoulder the onerous task of 
controlling the Civil Veterinary Department in the Central Provinces, for on the 
10th November 1923, he was appointed to officiate as Superintendent and Veteri¬ 
nary Adviser to Government. Further promotion was soon to be in store for 
him, for in 1927 his services were lent to the Government of India to officiate as 
Pathologist at the Imperial Institute of Veterinary Research, Muktesar. Then 
on the retirement of Mr. Wilson, on the 22nd February 1928, the late Major Stirling 
was selected by the Local Government for the permanent post, which he continu¬ 
ed to hold up to the time of his death. 

His studious habits are indicated in the learned contributions which he made 
to science, for one of which he was raised to the statue of a Fellow of the Royal 
College of Veterinary Surgeons. The constant touring which he undertook in 
the Central Provinces and other parts of the world was recognised by the Royal 
Geographical Society as a reason for awarding him their Fellowship. Even during 
his leave periods in England, he undertook private studies and in 1925 he was 
awarded the Diploma in Veterinary State Medicine, after heading the list of suc¬ 
cessful candidates, a feat which is by no means common for a man of his age and 
with other responsibilities. 

From the commencement of his service in the Central Provinces Major 
Stirling took the very keenest interest in controlling those deadly epizootics of 
cattle, which are a source of such heavy economic losses to the peasantry of this 
country and he will always be remembered for the part which he played in tbfc 
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introduction, in the field, of goat virus vaccination to protect cattle against 
rinderpest. Not only did he undertake this oampaign with great zest himself but 
he was able also to arouse the enthusiasm of his subordinates in all matters per¬ 
taining to the advancement of veterinary science, and it was under his aegis that 
the Central Provinces Veterinary Association and the Central Provinces 
Veterinary Journal were launohed. 

His sudden death at Nagpur on the 16th August 1935, has created a vacanoy 
in the Civil Veterinary Department of the Central Provinces and Berar which it 
will be very difficult to fill, for the seven years during which he held charge of the 
Department have been some of the most momentous in its history. It is a tragedy 
that Mrs. Stirling was in England at the time and was hoping to be able to return 
to India in Ootoher. We desire to oonvey our sincere condolences to her and to 
other members of the late Major Stirling’s family in their great bereavement. 
(G.S.). 



the Most practical methods op control op 

ENTOZOAL PARASITES IN INDIA* 

BY 

M. ANANT NARAYAN RAO, G.M.V.C., 

Lecturer in Parasitology , Madras Veterinary College 

Entozoal parasites are those that live inside the body of other animals called 
“hosts ” and obtain food and protection from them. Entozoa themselves are 
animals in which special development has taken place in accordance with the 
mode of life which they have adopted. Entozoa may be single-celled, when 
they are called protozoa, or thoy may be made of many cells, when they are named 
metazoa. An animai is said to be a “ definitive ” or final host of a parasite when 
the sexual stages of the latter are found in the former, and the larval or asexual 
stages are found in what are called “ intermediate ” hosts. Parasitic infestation 
to healthy animals may be either direct or through an intermediate host. The 
pathogenic effects on the final host depend on the number of parasites, their habits, 
migration in the host and the degree of adaptation between the host and the 
parasite. It is essential to have a knowledge of the life-histories and the habits 
of the parasites concerned to enable one to adopt effective measures of control. In 
helminth parasites, the time that elapses from the egg stage to the infective larval 
stage is the most critical period in its life cycle and a knowledge of the stages of 
development during that period gives us a clue in adopting control measures. 

A. Protozoa .—These are unicellular animals which live in the blood and 
tissues of animals. Among these there are three important ones which affect the 
domestic animals, particularly cattle. 

1. Piroplasma organisms cause the so-called “ Tick fever ” or “ Red 
water ”. These organisms are found in the red blood cells which are destroyed. 
The affected animals suffer from fever, jaundice, red urine, etc., and die in seven to 
ten days, Trypanblue is a cheap specific for this disease in cattle and the animal 
is to be injected with a solution of this drug. The intermediate hosts concerned 
are ticks. Ticks, usually the females, suck blood from animals, during which pro¬ 
cess they remain on their hosts for two to four days. When they have sucked 
blood to repletion, they fall off and crawl into crevices of the ground or in the 
buildings and lay eggs. The eggs hatch into larvae called “ seed ticks.” These 
reach the animals, suck blood and fall off. They then moult and become nymphs 
and repeat the process to become adults. It is during these intermittent feeds 
that thfc ticks receive and transmit infection to other cattle. Hence they have 

•This is the second of a series of popular articles for practical farmers on variou 8 
animal husbandry subjects of general interest. 
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o be dealt with when they are on the animal’s body and in the crevioes of the 
ground. To destroy ticks the bodies of the animals should be sprayed with a £ 
per cent solution of sodium arsenite (sheep or cattle dip), or the flock or herd may 
be dipped in such solutions in special tanks built for the purpose. The floors 
and walls of the sheds or pens, where the animals are housed, should be scraped 
and burnt and the crevices filled up with mortar. If pasture lands are infested 
with ticks it is best to starve the ticks out by closing the pastures for a year after 
dressing the ground with lime or salt, or by burning the pasture. The choice 
depends on the nature of the land infested. Roughly about a ton of lime or half 
a ton of salt per acre will be required for top-dressing. It is a good policy to 
adopt pasture rotation, which will help in starving the ticks to death. 

2. Trypanosomes are unicellular animals found in the plasma of the blood 
of infected animals and cause “ Surra ” among domestic animals in India. The 
animals suffering from this disease, particularly horses, get varying periods of 
high tover, anaemia, swelling of the dependent parts of the body and die in about 
four to six weeks. Some cattle die suddenly without any premonitory symptoms 
of the disease. The life-history of this parasite is not yet worked out, but it is 
believed that the large horse fly, called Tabanus, is the vector and mechanically 
transmits the organisms from the diseased to healthy animals. These flies are 
usually active in the early part of the day and evening. Hence movements of 
animals in Surra areas, particularly of horses, should be after sunset or before 
sunrise. The flies breed in swamps and over water, and this can be prevented by 
draining the swamps and removing weeds overhanging the water. In Bayer 
205 or Naganol is to be found both a prophylactic and a curative for this disease, 
but it needs to be given intravenously by a veterinary graduate. 

3. Coccidia are unicellular animals that infest the lining membrane of the 
intestines of animals. In infected animals considerable damage is done to the 
intestino particularly in young stock, and severe diarrhoea or dysentery results. 
Prophylaxis consists in destroying the faeces of badly infected animals, as these 
contain the spores of the organism. Ploughing up the infected pastures will 
improve matters, and also improve the pasturage. No curative treatment is 
known. 

B. Metazoa .—The endoparasitic metazoa can be divided into two groups, 
viz., the flat worms and the round worms. Among the flat worms are flukes and 
tape-worms. 

1. Flukes .-*-!These worms may live in the bile ducts of the liver, the small 
veins of the liver and intestine, the nasal mucous membrane or in the lumen of the 
intestines. They may be as large as the common liver-fluke (F. gigardica) and act 
as so many plugs to the bile ducts and throw the liver out of gear, or they may be 
small, like the bipod fluke (S. nasalis) in the veins of the mucous membrane of the 
nose, or like spindalis m the veins of the liver. The eggs of the blood-flukes on 
their way out of the body cause considerable damage to the tissues through which 
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they pass and produce disease. The affected animals may be treated with tartar 
emetic, antimosan, extract of male fern, or carbon tetrachloride, etc., according to 
requirements. The life-histones of the flukes in general are alike in that they 
require some kind of fresh water snail as an intermediate host. The eggs passed in 
faeces or with the nasal discharge get access to fresh water, hatch oi’t and the 
embryos enter the kind of snail required by them and in this intermediate host 
they develop into a number of larvae which are discharged into the water in about 
six weeks after the entry of the embryo. From one embryo some thousands of larvae 
develop, and the infected snail can go pn discharging these larvae daily for a week 
or two. These larvae are good swimmers and those of the liver-flukes and intesti¬ 
nal flukes attach themselves to weeds in water and remain there for considerable 
periods till they are eaten by herbivorous animals along with the weeds ; some other 
kinds of larvae enter another aquatic animal like fish, crab, etc., and encyst there 
till they are eaten by the definitive host f yet othor larvae like those of the blood- 
flukes will enter directly through the skin of the definitive host when the latter 
comes in contact with such infested water or enter through the raucous membrane 
while the host is drinking it. Hence, wc have to break a link in the chain of the 
life-history of these flukes in order to prevent animals getting infested, and the 
best way to do this is to destroy the snails in ponds or streams the water of which 
is used for drinking. The fresh water snails feed upon weeds, hence if ponds, etc., 
are cleared of these, the snails starve and die. Copper sulphate or blue stone is a 
poison to snails even in high dilutions whereas in small doses it is a tonic to animals. 
A handful or two of blue stone powdered and made into a solution can be poured 
into the water of the ponds along the edges to kill the snails. Another method iB 
to kill the larvae and this can be done by throwing lime in the water or by storing 
the water for at least 48 hours by which time the larvae die, when the water can 
be used with impunity. 

2. Tapeworms. —Tape-worms have a long tape or ribbon-like 11 body. Each 
worm has a head or scolex provided with hooks and suckers usually and this is 
followed by a large number of segments, which together constitute the tape-like 
body. Generally, these parasites require an intermediate host to complete their 
life-history. These worms may be a few millimeters to several meters in length. 
Each segment is an individual, is hermaphrodite and when it is full of ova the 
segment is said to be ripe or gravid. The segments when ripe break off from 
the rest and are passed in the faeces. The segments that are passed out in faeces 
disintegrate, and if they are on grass, the contained ova contaminate the grass 
on a pasture or even the drinking water may get contaminated with ova. When 
these ova are swallowed by animals, the embryos hatch out in the stomach and 
intestines, burrow through the intestinal wall and enter such organs as the liver, 
lungs, brain, etc., and form bladder-worms which may be small or large and 
may press upon and destroy the tissues of the organs. Such organs may be 
thrown of gear and interfere with the animals’ health. Even human 

* 
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beings may be subject to infestation with bladder-worms. Each bladder* 
worm contains in it one or more heads or scolices of the tape-worm and 
when meat containing such bladder-worms is eaten by the definitive 
host, the bladder is digested, the scolex or head is liberated, attaches itself 
to the intestinal wall of the definitive host and develops into an adult 
tape-worm. It is interesting to note that the dog is the definitive host of a large 
number of tape-worms and cattle unwittingly play the part of intermediate hosts 
of almost all of them. In being the intermediate hosts they suffer more than they 
would if they were subject to adult tape-worms peculiar to them as definitive hosts. 
To give an example, a tape-worm of the dog called MuUiceps passes its bladder- 
worm stage in sheep and the bladder-worm may be found in the brain causing 
“ Gid ” or “ Sturdy 99 and may even produce death if the infestation is heavy ; 
whereas such tape-worms as those of the genus Moniezia> the adults of which are 
found in the intestines of sheep, may not produce much harm. Further, one can 
treat and rid the sheep or other animals of tape-worms in their intestines, but no 
treatment is of any use against the bladder-worms that have formed in the tissues 
or organs of animals. The easiest way out of this difficulty, therefore, lies in pre¬ 
vention, which is best attained by not allowing dogs on pasture lands, and thus 
preventing contamination of grass or water which is the source of all the trouble. 
Pet dogs on farms must be treated frequently to destroy the tape-worms they may 
harbour and their faeoes burnt. The usual drugs employed in expelling adult 
tape-worms from the intestines of animals are extract of male fern, arecanut 
powder, pomegranate root, etc. Ploughing up infected pastures and preventing 
cattle from grazing in low-lying lands is indicated. Dogs get infested by eating 
the offal from slaughter-houses which may contain the bladder-worms. So 
these have to be killed by cooking the meat thoroughly before feeding it to dogs. 

3. Round-Woiw **—There is a fairly large number of round-worms that 
parasitise animals. In some of them the infestation is conveyed direct to animals 
either by swallowing embryonated eggs or by the embryos hatching out on the 
ground aiid infecting the host through the skin or mucous membrane. Examples 
of these are the large round-worms (lacuna), hook-worms and wire-worms 
(Haemonchut) of sheep and cattle. The ova of all the worms that inhabit the 
intestines are passed in the faeces. In each ovum of an ascaris worm in about 
ten days or longer, a larva develops, but the egg does not hatch. The ova can 
remain in this condition for months or for several years, unless they are exposed 
to heat and direct sunlight when they die. When such embryonated ova are 
swallowed with contaminated food or water, the eggs hatoh in the intestines, the 
larvae burrow through the wall of the intestines and migrate through the liver 
fund lungs before reaching the intestines a second time for development into 
maturity. The migration causes considerable damage to the organs through whioh 
the larvae pass. In some worms such as the wire-worms, the eggs hatch in the 
Open and the bfeome infective in about 4 days provided there is enough 
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moisture in the field. These larvae crawl up the moist grass and get swallowed 
with it. In about a fortnight they develop into adults in the intestines, and ova 
may appear in the faeces of newly infected animals within three weeks after pri¬ 
mary infestation. It would appear therefore that the larvae or the embryonated 
eggs require moisture to remain viable and such a condition is always present in 
low-lying or marshy places and along the edges of a pond. Hence, marshy places 
should be drained and weeds removed along the edges of ponds to prevent larvae 
on them infecting animals that graze there. 

Some other round-worms require an intermediate host to complete their 
life-history. There appear to be three ways by which the intermediate host may 
get infected :—(a) The eggs may be eaten by the intermediate host, for example, a 
dung beetle or cockroach may eat the faeces of a dog containing ova of certain 
red-worms (Spirocerca) found in tumours in the gullet of dogs. The ova hatch and 
the larvae get encysted in the beetles or oookroaohes till these are eaten by 
another dog. 

(b) The eggs passed in faeces will hatch and the larvae enter an intermediate 
host. In the horse there are certain worms ( Habronema) that parasitise the 
stomach. The ova of these are passed in these faeces and these are thrown on a 
manure heap. The ova hatch into larvae there. In manure heaps, house flies 
and stable flies breed. Their maggots are parasitised by the larvae of Habronema. 
The maggots of the flies pupate and hatch out into flies. These flies have in their 
bodies or in their mouth-parts the infective larvae. When these flies are acci¬ 
dentally swallowed by the horse they get digested and the larvae become free to 
parasitise the stomach or the larvae may escape from the mouth-parts of the flies 
on the body of the animals and be licked up. 

(c) Some worms (Filaria) lay larvae instead of ova in the animal's tissues and 
these larvae enter the blood stream and remain circulating in it. A blood sucking 
intermediate host, such as a mosquito, while feeding sucks them up along with the 
btood. The larvae develop further in the mosquito and ultimately reach the biting 
parts of the mosquito in about three weeks. When the mosquito bites again, 
these infective larvae, which are attracted by the warmth of the new host, emerge 
from the biting parts, penetrate the skin of that host and wander to that organ 
in which they can develop into adults. 

The ways and means to be adopted in combating infection with nematodes 
vary and they are enumerated below :— 

(i) The adult worms should be got rid of, while within the definitive hosts, 
by giving suitable drugs. To this end, the kind of worm that is 
parasitising the host should be ascertained by examination of faeces, 
eto., and suitable remedies given to the animals. It is best done 
during the dry season for obvious reasons. The common drugs 
used are Ol-ohenopodium, santonin, nema capsules, etc. 

* 2 
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(ii) The ova or their embryos should be killed while within the final host. 
In such diseases as nasal or intestinal Schistosomiasis or in Filariasis , 
intravenous injections of tartar emetic, antimosan and the like will 
help in destroying them. 

(Hi) The entry into the body of the infective larvae or embryonated ova 
should be prevented. If round-worm (Ascaris) infection is suspected, 
plough up the land preferably with some quick lime in it to destroy 
th embryonated ova. When infective larvae are suspected to be 
present on grass, do not allow the animals to graze till the dew dries 
off the grass. It is a useful plan to keep animals off low-lying 
lands, and other wet places like the edges of pools of water, etc. 

It is always beneficial to carry out rotation of pastures. If over-crowding 
of stock is avoided, then the infestation of ova on a pasture is reduced, the animals 
will have a larger area to graze and the amount of infest ation in animals will be 
lowered. The intermediate hosts must be either destroyed or prevented from 
becoming infected. The manure must be disposed of properly. In dry climates 
the manure can be spread out to dry and collected, or it may be closely packed so 
that the heat generated during fermentation destroys the ova or larvae. A layer 
of earth may be thrown over fresh manure every time it is added to the heap. 
This will prevent flies, etc., breeding there. Steps should be taken to keep down 
the number of such intermediate hosts as earthworms, beetles, biting flies and 
such other insects. The bionomics of these creatures have to be studied and 
suitable methods employed to keep them under control. 

It has been found that well-nourished animals are usually free from infestation 
with parasites. To obtain such animals a supply of minerals is necessary, and 
whenever a pasture is deficient in these, they should be supplied to the animals. 
This is best done by supplying “ licks ” to the animals of the minerals deficient 
in the pastures. It is a well-known fact that young animals are more susceptible 
to worms than adults, hence they have to be provided with proper nourishment 
to keep them free from infestation. Stall-fed animals should be fed from raised 
troughs and care should be taken that the straw or hay and water is not contamina¬ 
ted with faeces on the floor. 



ORaM-WILTS in the central provinces 

BY 

JEHANGIR FARDUNJIDASTUR, M.Sc., 

Mycologist to Government, Central Provinces , Nagpur 

Gram (Cicer arietinum) is grown extensively in many parts of the CentraV 
Provinces, but as a rule it is remarkably free from diseases. The most important 
diseases to which this crop is susceptible in this Province are those which go 
under the common name of wilt. There are two distinct kinds of wilts, though 
ordinarily no distinction is made between the two by the cultivators. One of 
these two wilts is considered to be due to physiological soil-conditions and the 
other is caused by Bhizoctonia bataticola (Taub.) Butl. 

The physiological wilt causes much more damage than the Bhizoctonia wilt; 
the former is confined only to certain varieties and plants are susceptible to this 
wilt at any stage in their growth, a plant a week or two old being as susceptible as 
the mature plant, whereas the second type of wilt attacks many varieties of gram, 
but the damage done is not extensive and plants become wilted when they are 
mature. 

Physiological wilt. —Diseased plants are not found scattered all over a field 
but are always grouped together in patches. Plants show signs of wilt at any 
stage in the development of their growth. The first sign of disease is the drooping 
of the upper tender parts. The plant looks as if it is starved for water. There is 
a slight loss of colour of the wilting parts of the plant, which look faded and 
whitish green in colour. A day or two after these first signs of disease the whole 
plant shows typical signs of wilt. There is a general fading of thp green colour, 
the plant looking whitish green as if it were partially bleached ; the upper parts 
of the plant and leaves hang down limply. The wilted plant may with age 
gradually turn brown, when it is left standing in the field for a long time. It 
does not readily she l its leaves, but during spells of high wihds some of the leaflets 
may be blown away. 

The underground parts do not show any characteristic symptoms. They 
are quite dry and shining silvery whitish in appearance. There is no external 
sign of rot. 

From the underground roots of a wilting plant in a large number of oases a 
species of Fusarium has been isolated. This Fusarium has invariably failed to 
produce wilt in plants inoculated with it. Inoculations of seedlings and plants of 
varying ages were made either through wounds at the collar, or through wounded 
tap-roots and lateral roots or by mixing the soil with the fungus before the seeds 
were sown. The soil used for these experiments was either from an affected field 
or from a healthy field ; these soils were in some cases steam-sterilized. 

( 616 ) 
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Ab it was observed that certain varieties were more susceptible than others 
and that the disease was confined to certain parts of a field, different 
varieties were tried in a field in whioh the inoidenoe of wilt had been observed 
in the past. 

In the winter of 1927, small samples of twenty-five Pusa types of gram were 
kindly sent by Dr. Shaw, Imperial Economio Botanist, to test their resistance 
to wilt. These were tried in a part of a field known to be wilt-affeoted. The 
types were distributed over this plot without any fixed plan as shown in Sketoh 1. 




HEALTH') PLANTS “ 

wilted plants 


Srarui l —A plan showing the relative positions of the Pusa Types 1 to 25 sown 
in single lines m 1S27. The dotted lines indicate the percentage of wilted plants in 
each type and the continuous lines lepresent the percentage of healthy planus. 

* 

This plot was longitudinally divided into thirteen equal long rows. In each 
sow two varieties were sown, one on the upper half and one on the lower half, 
except in the 13th row where only one variety was grown in the lower half. 
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The difference in susceptibility to wilt could be marked from tbe third week 
after sowing. Types 1 and 2 were the most affected, about 80 to 90 per cent of the 
plants were wilting. Type 4 was a little better, about 75 per cent showing signs 
of wilt. Types 3 and 9 showed about 50 per cent deaths ; Types 5, 6 and 7 about 
25 per cent; Types 8, 10, 12, 13, 14, 16, 17, 18 and 19 were very little affected, 
there being stray cases of wilt in each of these types ; Types 11,15, and 20 to 25 
were totally free from wilt. By the middle of January 1928, Types 3 and 4 were 
as badly wilted as Types 1 and 2 had been a month earlier ; in Types 6, 7 and 9 
the percentage of wilt had increased to about 75, in Type 5 to 50, and in Type 8 to 
25 ; the remaining types were more or less resistant to wilt. 

In March, at the time of harvest, practically every plant of Types 1 and 2 had 
wilted and dried up. In Types 16,17,18 and 19 a few wilted plants were found. 

In this particular part of the field susceptibility or resistance to wilt in a type 
did not seem to be influenced by the position of the row in which it was placed. 
For example Type 15 which was practically free from wilt was between Types 1 
and 3 whioh were almost wholly destroyed by wilt; and in the other half of its 
row was Type 2 which was completely wiped out by wilt, Type 2 being between 
Types 14 and 16 which were resistant to wilt (Plates XXXVI—XXXVIII and 
Sketch 1). 

In 1928 these twenty-five Pusa types were again tried in the same part of the 
wilt-affected field as in the previous year. A fresh lot of seeds was kindly supplied 
by the Imperial Economic Botanist. The types were not sown in the same rows 
in which they were the previous year, but they were made to change places so that 
those which had shown resistance to wilt were sown where the previous year 
were susceptible types and vice versa. Thus, for example, Type 1, highly suscep¬ 
tible to wilt, was replaced by the resistant Type 22 and it, in turn, took the place 
of Type 15, another resistant type, which was sown in place of Type 4 (Sketch 2). 
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Sket ch 2.—Plan showing the relative positions of the Pusa Types 1 to 25 
sown in the same plot in 1927 and 1928. The figures in brackets refer to the type 
numbers' sown in 1927 ; the other figures refer tq the type numbers sown in 1928. 





















618 


AGRICULTURE AND LIVE-STOCK IN INDIA 


tV, VI 

When the plants were a few weeks old, Types 7,U and 9 showed the highest morta¬ 
lity due to wilt; Types 11, 12, 13, 16, 17 and 21 showed more or less complete 
resistance, the remaining types showed varying degrees of susceptibility between 
these two extremes. About the second week of January, Types 1 to 6 were found 
to be practically completely wiped out by wilt along with Types 7, 8 and 9. At 
the end of the season the death rates in the different types were as follows :— 


Type Nos. 

1 and 5. 





Percentage 
of deaths 

100 

2, 3, 4, 6, 7, 8 and 9 






90 

18 . 






50 

10 . 






40 

15 . 






30 

13 and 22 






20 

10, 20 and 25 . 






15 

24 . 






12 

12, 14, 19 and 23 . 






10 

11, 17 and 21 . 






5 


Thus, at the end of the season, of the six types whioli at fimt seemed to be 
resistant, only three maintained their resistance, viz., Types 11, 17 and 21, and 
Types 12, 13 and 1C showed more susceptibility to wilt towards the latter part of 
the season. 

Since after repeated trials most of the Pusa types were found unsuitable, 
either because they were very susceptible to wilt or they were late flowering 
varieties, only Types 17 and 25 were further u&ea for trials 

During the years 1926 to 1929 other varieties, like Nagpur 28 1 , Local Poona* 
and Cawnpore 8 , were also tried on a large scale in the same field as the Pusa types. 
These varieties were not sown in the same plot each year, but their positions 
were changed so that where one year Nagpur 28 was sown the following year 
Cawnpore or Local Poona was sown, and Nagpur 28 was sown where the previous 
year Local Poona or Cawnpore was ; thus, in the course of four years, each of these 
varieties was tried on every part of the field expept where the Pusa types were 
being grown. Cawnpore and Local Poona in all these trials were found to be 
consistently more or less wilt-resistant though not wholly immune ; but Nagpur 
28 was not always equally badly susceptible. Twice the whole plot was com¬ 
pletely wilted, once the loss from wilt was negligible and another year it was 
partial. _ 

1 Nagpur 28, a local selection mado by the Economic Botanist, Nagpur. 

* Local Poona was kindly supplied by the Economic Botanist at Poona. 

* Cawnpore was kindly supplied by the Economic Botanist at Cawnpore, TJ. P t 
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The susceptibility of Nagpur 28 to wilt may have beeu either influenced by 
climatic or soil conditions. It did not seem probable that climatic conditions 
played an important part in the incidence of the disoase, first because the sus¬ 
ceptible Pusa types did not show any marked variation in susceptibility to wilt 
during these four years of trial, and secondly because in the wilt-affected parts of 
the non-experimental fields on the Agricultural College Farm at Nagpur, where 
Nagpur 28 was extensively grown, the incidence of wilt was not observed to be 
variable. These wilt-affected areas in non-experimental fields had been plotted 
out in 1927 and had been kept under observation for three years. 

Tt seemed probable that the susceptibility of Nagpur 28 to wilt was influenced 
by soil conditions. Therefore, in 1929 the whole of the field, where wilt experi¬ 
ments were conducted, including the portion where the Pusa types had been tried 
the previous three years, was divided into a number of small squares, each square 
being 11 feet by 11 feet. The varieties were so grown that each of them was re¬ 
peated in eight squares scattered all over the field. The varieties tried were Pusa 
Types 17 and 25, Cawnpore and Nagpur 28. Local Poona, though considerably 
resistant to wilt, was not included in thesp 1 rials as it was a late-maturing variety 
and therefore not suitable for this Province. 

As the Pusa types were received very late, the grams for these trials could 
not be sown before the end of November and since there was a failure of late rains 
in 1929, the germination was very poor and therefore no definite conclusions could 
be arrived at from these experiments. 

Tn 1930 these different varieties with the addition of the Karaohi variety 
were again tried in chess-board pattern plots. Karachi variety was kindly supplied 
by the Economic Botanist, Burma, from Burma where it has been found to lie wilt- 
resistant [McKerral, 1923]. On account of the shape of the field, the chess-board 
pattern trials wore made in three blocks (Sketch 3). Blooks I and II were of equal 
size, each bei ug 0 • 1395 acre in area, and Block III was 0*281 acre in area. Blocks 
T and IT were each divided into three equal square plots, each plot being further 
divided into 16 small squares, 11 ft. x 11 ft. each, and Block III was divided into 
three equal square plots, each of which was further d ; vided into nine squares, 
15 ft. x 15ft. .each. Tn Blocks T and TT gram varieties Nagpur 28, Pusa 25, 
Pusa 27 and Cawnpore were tried, each variety being repeated 24 times. In Block 
III Nagpur 28, Karachi and Cawnpore were tried, each variety being repeated 
nine times. In the three blooks the see Is wore sown with hand on the 6th of 
October and a month later the seedlings were thinned out, so that in Blocks T and 
II each square had 250 plants and in Block III each square had 480 plants. 
By the end of January 1931, it was evident that wilting had not taken place 
uniformly all over the field. The northern part was found to be most wilt- 
affeoted, wilted plants towards the southern end ’being few and fari between. 
This was most conspicuous in the case of NagpuT 28 ; in the wilt-affected northern 
' P 
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end of the field there were as many healthy plants of this vai^ety as there wore 
wilted plants towards the southern end (Sketch 3). 
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Nagpur 28. 
Pusa 26. 
Cawnpore. 
Pusa 17. 
Karaohi. 


Snares 3»~-*Pku bt the field where gram varieties were sown in 1830 in 
fenxi&m and m two rectangular plots. At the beginning of the experiment thf 
p&iita la each square in Block* I and II was 250 and in Block 111 wee 420. 

WWW fedkatee the number of wilted plant* in it at 0* end of the 
The heavily wilted He* to the right of the black line running from e**6 to 
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PLATE XXXIX 










■iphiisHsn of Wats XXXIX. 

,^JfUM-WILT EXPERIMENTS. 

FtO. 1. Ik th6 foreground is Nagpur 28 ; the Bquare being praofabally 
bare of plants. 1 The Square on the right is of Karachi and onthe lpf£ iqojf 
Cawnpore j in both these squares there ate hardly any gaps dee' to death of 
plants. 

Fig. 2. Nagpur 28 and Karachi sown in lfeag strips eo tne east ot tne 
raudopUfld square*. la the fowgKwind is Nagpur 28. Note the barb’ patch‘to 
the left of the label caused, by the r srUtiag of plants. On the light thee* are 
1 hhr&fy'aW gaps. Tne whole strip of Karachi at the hade, is , full, of ,ht4&hy> 
•ptekts. 
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Towards the eastern end of the same field Karachi and Nagpur 28 were also 
sown in two rectangular plots, each being 0*065 acre in area. At the end of the 
season the northern part of the Nagpur 28 plot was practically bare, healthy plants 
being few and far between, whereas in the remaining part of the plot there were 
only a few scattered plants dying of wilt (Plate XXXIX, fig. 2). The few 
plants of Karachi which were wilt-affected were also located in the northern part of 
the plot. 

From the presence of dead and dying plants the whole field could be easily 
divided into two parts by a line running east to west (Sketch 3), the part of the 
field situated to the north of the dividing line was badly wilt-affected; plants of 
.susceptible varieties, like Nagpur 28, dying in large numbers. None of the varieties 
tiied has been found to be wholly immune in this part of the field; resistant 
varieties, like Karachi and Cawnpore, also are susceptible to wilt, but to a very 
small degree. Whilst in the other part to the south of the dividing line there are 
very few cases of wilt both in tho susceptible and resistant varieties. 

In 1931 these experiments were again repeated on the same field. The 
different varieties were planted in randomised plots, but special care was taken 
that none of the varieties vas sown in the same squares as in the previous year. 
The results have been practically the same as in the previous year; wherever 
Nagpur 28 was planted in the wilt-affected area of the field it was badly wilted 
but it remained practically healthy in the other parts of the field. Tho two long 
strips, each 0*065 acre in area, to the east of the chequered plots and running 
from north to south were again sown with Karachi and Nagpur 28, but these 
two varieties had interchanged places this year. The result was the same as in 
the previous year. Karachi remained more or less free from wilt, though on the 
northern side of the samo plot Nagpur 28 was badly wilted the previous year ; 
in the plot where Nagpur 28 was grown there was considerable wilt though in the 
previous year in this very plot Karachi had been grown and had remained more or 
less healthy (Plate XXXIX, fig. 2) ; wilted plants were not scattered but confined 
to the northern part of this plot; the wilted area being in continuation of the 
part of the other strip in >vhich Nagpur 28 was badly wilted l^he previous year. 

In 1932 these experiments were again repeated exactly on the same lines as in 
1930 and 1931; the different varieties had once again interchanged places. It was 
again seen that the wilted patches were not scattered all over the field, though the 
squares in which the susceptible variety was grown were distiibuted all over the 
field ; the largest number of wilted plants was found in the northern part of the 
field as in the previous years. Wilt in the remaining part of the field was 
negligible. 

At the end of the season there was a certain number of deaths all over the 
field even in the resistant varieties, but all these deaths were not duo to wilt. Late 
in the season many of the deaths were caused by an insect attacking the collar and 
the tap-root. 

e 2 
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In 1933 the gram-wilt experiments were once again repeated in the same plot 
of field. Since the two Pusa Types were not doing well as regards yield, being late 
maturing types, they were not included in the trials of this season. 

Cawnpore, Nagpur 28 and Karachi were tried in randomised squares. There 
were altogether 27 squares, each 15 ft.xl5 ft., for each of these three varieties. 
Nagpur 28, as in the past, began to show signs of wilt in a couple of weeks from the 
commencement of the experiment and more and more plants began to die of wilt. 
Once again it was seen that in one particular part of the field there was a heavy 
loss due to wilt but very little in the remaining part of the field. 

In the strips of field to the east of the randomised squares, Nagpur 28 was 
badly wilted but, as in the past, the wilted area was confined to one particular part 
of the strip. 

•Sketch 4 shows the number of plants on the 2nd of December 1933 in each of 
the randomised squares where originally there were 450 plants. For the purpose 
of these trials, the counis of healthy plants taken upto the 2nd of December need 
only be considered as after this time, on account of the incidence of another disease, 
to be described later, there wore many deaths all over the field. Cawnpore and 
Karachi varieties were especially susceptible to this disease. 
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Nagpur 28. 

Sketch 4.—A plan of the field where gram varieties were sown in 
Cawnpore. 1333 in randomised squares. The number of plants in each small 
square at the beginning of the experiment was 460. The number 
of healthy plants on the 2nd of December 1933 is shown in each 
square. 
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From these experiments it is clear that the field, though small (about 1*2 
acres in area) is not uniform and that it can be divided in two distinct parts ; 
one part has certain properties which adversely affect the growth of certain 
varieties of gram, like Nagpur 28 \ whereas in the other part the same variety can 
be successfully grown. Whatever be the cause or causes which bring about wilt in 
gram in the wilt-affected area it is evident that by the normal cultivation methods, 
such as ploughing, harrowing, bukkharing, this cause or causes do not spread 
from one part of the field to the other parts. 

This suggests the possibility of the c ause of wilt of gram not being a patliogene, 
oven though from diseased plants a Fusarium has been very often isolated; as 
already stated inoculations with this Fusarium have always failed to reproduct 4 
the disease. It is suggested that the nature of the disease may be physiological. 

It is not only that in this particular field the wilt-affected area is confined to a 
definite part of it but, in other fields as well, in Nagpur and outside Nagpur, 
this is the case, and that there is no general spread of the disease from one field 
to another or from wilted part of the field to the noil-wilted part. 

The gram variety called Nagpur 28 is a local selection mad** by the Economic 
Botanist to the Government of the Central Provinces, it has been found to be a 
high yielder but most susceptible to wilt. 

The gram variety received from Cawnporc, hence for convenience’ sake named 
“ Cawnpore,” is very resistant to wilt, but since it was not pure it was given to the 
Economic Botanist to Government, Central Provinces, for isolation of a pure 
form and to compare the yield with that of the local strain, in his Annual Report 
ending the 31st March 1931, Mr. D. N. Mahta, the then Second Economic Botanist, 
writes “ A recent selection No. 515 has been proved to be wilt-resistant and will be 
utilized as a parent in hybridization work to impart resistance to other strains 
of high cropping power.” This selection No. 515 was from the Cawnpore gram 
supplied to the Economic Botanist. In his Annual Report for the 31st March 
1932, Mr. Mahta states, “ A selection was made from Cawnpore gram originally 
supplied by the Go\ eminent Mycologist and has been found to be resistant to wilt, 
but unfortunately the yield of this type 4 does not compare favourably with our 
selection No. 28, which possesses high cropping power. A cross, therefore, has been 
made between gram No. 28 and the Cawnpore selection, with the object of combin¬ 
ing high yield and wilt-resistant qualities.” 

Mr. Mahta informs me that the Cawnpore gram was found to be wilt-resistant 
and “ on wilted land actually gave a higher outturn per aero than the local strains. 
On non-wilted land the yield did not compare favourably with our own selections.” 

Karachi has proved to be considerably resistant to wilt, though not totally 
immune, and in yield it does not compare unfavourably with the local strain No. 
28. Since, on wilted land it is economically impossible to grow the local strain No. 
28, Karachi gram should be tried on an infected field. 
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Rhizoctonia wilt .—About the middle of December 1933, Cawnpore and Karachi 
varieties of gram were found dying in large numbers in the gram experimental 
field where these varieties, along with Nagpur 28, were being tried for wilt- 
resistance, this disease had not been observed in previous years. Along with these 
t wo varieties Nagpur 28 was also affected by this disease, not only in the experiment¬ 
al field but also in other fields of the College Farm. Specimens of gram attacked 
by the same disease wore recoived from other parts of the Province as well. 

In 1934 the disease* was not observed, at least on the Agricultural College 
Farm at Nagpur, though a careful watch was kept for it. 

Unlike the physiological wilt, this disease, which also produces a sort of a wilt 
of the affeeted plants, does not attack plants in patches confined to particular part s 
of a field, but diseased plants are scattered all over the field. 

Plants suffering from this new type of wilt can be readily differentiated from 
the physiological wilt described above. The first symptom of the disease is the 
bronzing of the leaves of one or more brandies ; the lower leaves usually are the 
fitto show the change of colour : later all the loaves of the affected branch show 
1 he characteristic bronze colour. The leaf-stalk in stiff and slightly turned 
upwards; the leaflets stand more or less vertical as if they were taking up the 
“sleeping” position. The bronze* colour of the leaves later changes to yellow 
and then to brown, 'file leaflets arc prematurely shed ; but the leaf-stalk is 
pirsistent and remains stiff* and turned upwards. Unlike the physiological wilt- 
affected plants, the diseased condition is not exhibited by all the branches of the 
plants ; some* of the branches may be normally green and have normally opened 
leaves, whereas one or more may show the characteristic symptoms deserilM^l 
above. Even when the whole plant is affected there is no drooping of the upjxu* 
tender parts of the plant as in the ease of file physiological wilt and the plant looks 
stiff and dry as if mummified , even when the plant is completely dead and has, 
remained in the field for a long time the nature of the wilt can be readily recognised. 
As already stated, in physiological wilt-affected plants there is no shedding of the 
leaves but there is a drooping of the upper parts and leaves of the affected plant; 
and the dead parts have a bleached apjiearance. Tn the case of this now disease 
wilted plants are distinctly brown, and more or less leafless ; the branches stand 
erect and stiff and leaf-stalks point upwards. 

When a diseased plant is sharply pulled up the roots appear to be normal and 
healthy, but whenever an infected plant is carefully removed from the soil without 
breaking the roots tho terminal parts of the tap-root or laterals they are found to be 
diseased. They are black or brown in colour and shrivelled. The parts above 
the diseased portions are white and silvery as in normal plants; when the root 
is cut open near the infected part a brown or black centre is readily visible, which 
does not usually extend much beyond the brown discoloured and constricted jwirts 
of the roots, 
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Of the three varieties grown in the experimental field in 1933*34 Cawnpore 
and Karachi grams were found to be more susceptible than Nagpur 28. 

From the roots of diseased plants a Rhizoctonia resembling 22. bataticola 
(Taub.) Butl. has been isolated. Diseased plants have not been observed to 
bear sclerotia; they have been so far found onlyi n cultures. The sclerotia of the 
Rhizoctonia isolated from diseased plants of Karaohi variety of gram are much 
bigger in size than those of the fungus isolated from the infected Cawnpore 
variety, in shape also there is some difference, the Rhizoctonia from Karachi gram 
has spherical sclerotia whereas the Rhizoctonia from Cawnpore gram produces 
irregularly shaped sclerotia. In cultures on artificial media the two strains of 
R. bataticola show difference in growth as well. 

Inoculations with these two strains of R . bataticola have not given satisfactory 
results The inoculations were done in many ways. Plants growing in pots from 
time to time were inoculated with the fungus at the collar and below the soil surface 
on the tap-root. The inoculum was placed either on the wounded or unwounded 
surface. Sterilized soil was well mixed with cultures of the fungi and placed in 
pots and the seeds were sown in it. Pots were half filled with sterilized soil, and 
the contents of an Erlenmyer flask in which the fungus was well growing was 
emptied on the soil surface and the remaining half of the pot was then filled with 
sterilized soil and then planted with seed. The results were the same in all cases. 
The plants failed to take the infection. But when pots from each of these series, 
even many days after they were inoculated, were kept for a few hours in tho day 
for six or seven days at a high temperature, the plants showed distinct signs of 
infection. 

In absence of facilities for maintaining the soil at a definite high temperature 
the following crude method was employed. The pot in which healthy gram 
plants were growing was first placed in a Jacket of tin and then in a bucket of 
hot water which was kept out in the open exposed to sun. The temperature of 
the hot water at the commencement of the experiment was 75° to 80°C. After 
about three to four hours, when the temperature of the water in the bucket had 
dropped to about 35° to 40°C., it was replaced by a fresh supply of hot water at 75° 
to 80°C. Hot water at 75“ to 80°0. was renewed three times a day between about 
7 a.m. and 4 p.m. The water was not renewed from 4 o’clock in the afternoon 
till the following morning. The plants were not watered from above but a little 
hot water was poured into the tin jacket, so that the water slowly percolated 
through the drain holes at the bottom of the earthen pots. In about three or 
four days after the commencement of the experiment, to keep the plants at a high 
temperature, the branches of the plants commenced to show signs of yellowing, 
but not of bronzing as in the case of naturally infected plants in the fields; the 
leaf-stalks showed a slight tendenoy to turn upwards and the leafless to stand 
more or less erect, but these symptoms were not very marked. The diseased 
condition was not shown by all the branches; the yellow coloured branches 
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shed their leaves and dried up. The external symptoms were not exactly typical 
of those of the naturally infected plants ; but there was no doubt that parts of 
the treated plants were wilting and that the wilting no way resembled the physio¬ 
logical wilt described above. Though the aerial parts did not show typical symp¬ 
toms of j Rhizoctonia wilt, the roots of the dying plants in the treated pots showed 
the same diseased condition of their lower parts as those of the naturally diseased 
plants. 

When the treatment with hot water was discontinued as soon as a plant 
showed signs of slight yellowing the progress of the disease was checked. The 
yellowing did not spread but remained confined to the affected branch, the other 
parts of the plant continuing their normal growth. 

Control pots containing ordinary farm soil kept at a high temperature by the 
hot water method described above showed signs of Rhizoctonia wilt. Control 
pots containing sterilized soil similarly treated did not show any signs of wilt. 
From some of the dying plants in the inoculated and control pots Rhizoctonia 
bataticola was obtained in cultures. In a few cases Rhizoctonia solani was also 
isolated. 

Further work on this disease is in progress and will be described later along 
with a study of the different strains of Rhizoctonia bataticola isolated from different 
varieties of grams. 
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A NOTE ON THE EXCESSIVE QUANTITY OF IMPURITIES 
IN WOOL EXPORTED FROM INDIA 


BY 

W. S. READ, P. V. S., 

Offg. Superintendent, Government Cattle Farm , Hiesar , Punjab 

At the request of the Trade Commissioner for India, whilst on leave ea?-India 
recently, I investigated, on behalf of the High Commissioner for India, certain 
complaints received from the English textile industry, relating to the excessive 
quantities of impurities found in raw wool imported from India. 

The facts brought to light by these investigations should be of use to agri¬ 
cultural and live-stock interests throughout India, as well as to exporters of raw 
material and to marketing officers. 

I studied the file commenced in the High Commissioner’s office since the com¬ 
plaints originated, and must admit that I left London rather inclined to suppose 
that manufacturers did not understand that sheep in India are bred under dus¬ 
tier and dirtier conditions than in Europe, and that a somewhat higher percentage 
of dust in East Indian wool was only to be expected. I had not been long in the 
textile area, however, before it became necessary to drastically revise these pre¬ 
conceived notions, and—like the Queen of Sheba—I felt “ the half was not told 
me When inspecting opened bales of East Indian wool, I eertaiuly had no cause 
to feel proud of being an officer connected with animal husbandry work in India. 

My tour consisted of interviews with members of chambers of commerce, 
in the textile trades, and visits to mills where East Indian wool is the raw material 
used. These manufacturers gave me every possible assistance, and were pleased 
that personal contact with their difficulties was being made by an officer from the 
oountry from which the raw material complained was imported. I can safely 
say that manufacturers are prepared to go on buying and using East Indian wool 
for as long as they are able to do so economically, and that any fall-off in the 
demand for this raw material will not be their fault. 

The whole trouble can be condensed into one of simple arithmetic. East 
Indian wool is not purchased by the British manufacturer on account of anything 
extraordinary in its quality or fibre, but only because it is cheap. If the addition¬ 
al cost of cleaning it brings the prioe up to that of clean wool produced in the 
United Kingdom and adjacent countries, the demand for East Indian wool will 
cease automatically. The margin between these two prioes is already a very nar¬ 
row one and should be regarded as a sign of grave warning in this oountry. 

( *28 ) 
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In the mills that I risited, I was given unlimited opportunity to examine the 
wool. Large numbers of bales, seleoted by me at random, were opened in my 
presence for inspection. I saw the costly machinery and different processes used 
solely for the purpose of extracting dirt and foreign matter from the wool, and L 
was shown also the damage done to finished materials by foreign matter, whioh in 
spite of these precautions passes into the looms. The worst of all is the admix* 
ture of cotton threads in ooloured woollen fabrics which show up in a different 
shade. In one mill I saw numerous employees especially engaged on examining 
thousands of yards of finished material, inch by inch, extracting with tweezers 
numerous threads of cotton which had not taken the dye. All this costs money, 
and hits the pocket of the consumer as well as that of the manufacturer. 

From my observations I oould only oonfirm that the East Indian wools im¬ 
ported into England do contain an alarmingly high percentage of dirt, dust, 
sand, cotton, cotton-yam and rags, and also vegetable matter in the form of 
twigs, hay, straw, bhusa, etc. I had no alternative but to inform the High Com¬ 
missioner that the complaints of the manufacturers were fully justified. The 
amount of sand, dirt and foreign matter in some of the bales has to be seen to be 
believed. 

Almost the whole of the trouble and added expense in whioh the manufac¬ 
turers are involved, so far as impurities in the wool are concerned, is from the im¬ 
ports from India. Some of the bales yield only from 70 to 75 per cent of 
clean wool after the purifying process, a loss of from 25 to 30 per cent. 
This loss consists of from 15 to 17£ per cent sand and dirt, the balance 
being foreign matter such as twigs, hay, rags, cotton, yarn, bhuaa , etc. These, 
it will bo readily admitted, are extremely high figures. 

I had access to the records of Messrs J. Crossley and Sons, of Halifax, who 
are very large manufacturers of carpets and woollen materials, and who are large 
users of East Indian wool. These records, compiled over a long period of years, 
show that the amount of sand alone in the bales averages at about 10 per 
cent of the total weight. As they purchase between four and five thousand 
bales of East Indian wool annually, a loss of 10 per cent means that a bale of, 
say, 320 lbs., at the rate of eight pence, comes to approximately £10, of which £1 
in value is represented by Band. This is a serious loss, not only to them but to 
the trade in general (for all spinners of East Indian wool are equally affected), 
and when the cost of cleaning is added, it is obvious that the increased cost of 
production eventually falls on the consumer of the finished article and thus reduces 
his purchasing power. 

Leaving the question of the loss to manufacturers and consumers and coming 
a little nearer home, a matter to be considered seriously is the uneconomic aspect 
of paying freight from Lidia to England, at wool rates, on this vast quantity of 
rubbish. The manufacturers are ready and willing to pay higher prices for really 
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clean wool, as they would save on their present expensive oleaning oharges. It 
should surely be more profitable for exporters to pay freight on bales containing 
100 per cent clean wool, than on bales containing 80 per oent dirty wool and 20 
per cent refuse. 

From what I saw in the textile mills that I visited, it is quite obvious that 
this wool is not handed over to the buyer in India by the peasant producer in the 
sad condition in which it reaches England. It is quite true, of course, that sheep 
in India are reared and sheared under somewhat dirtier conditions than in Europe, 
and that usually the minimum amount of trouble is taken in cleaning the fleece 
before shearing. Admitting all this, fleeces cannot carry anything like the quan¬ 
tity of dirt and rubbish I saw in the bales opened for my inspection. Such large 
quantities of impurities can only have been introduced at the time of baling the 
wool, so much would fall out of loose fleeces during handling. In the worst 
instances it is not at all unusual to see several distinct layers of dirt in a bale, show¬ 
ing that it is deliberately introduced whilst the fleeces are being packed into 
the press. 

The excessive quantities of impurities found in bales of East Indian wool for 
export are, therefore, due to a combination of several causes, viz., faulty methods 
of washing and shearing sheep, dirty methods of handling, storing and baling fleeces, 
and a considerable amount of adulteration to increase weights. The responsi¬ 
bility for the latter evils, rests with the middle men and not with the peasants. 

It will be realised from the foregoing that the situation is suflieiently serious, 
and that if India is not to lose her valuable export wool trade, business morality 
must be so improved as to prevent any adulteration of the raw material. 

Sheep-breeding has been commanding a great deal of interest in India during 
recent years, and large sums of money have been granted for schemes for the 
advancement of the industry and the improvement of fleeces. It would be noth¬ 
ing short of a catastrophe, if the export market now suddenly failed. 

It may be argued that the English market is not the only one available. This 
may be true, but a long established, well-tried and dependable connection is sure¬ 
ly worth something ? In new markets (assuming that they can be found), pay¬ 
ment may be found to be not nearly so safe and sure as at Liverpool, in these days 
of fluctuating exchanges and series of economic orises on the continent of 
Europe. In any case, even new markets have a right to expect the wool they 
purchase to be clean and unadulterated. 

To remedy this evil and improve the quality of East Indian wool for export, 
the following suggestions may be of use:— 

(i) The appointment of an “ Indian Wool Committee 99 by the Imperial 
Oounoil of Agricultural Research, similar to the " Indian Central 
Cotton Committee f \ 
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(ii ) The education of owners of flocks and their shepherds in— 

(a) Methods of keeping the fleeoes of the sheep clean, 

(b) Methods of washing sheep before shearing, 

(c) The necessity of throwing their sheep on to clean ground, gunnies or 

tarpaulins for shearing. 

(Hi) The instruction of buyers and brokers in the necessity for— 

(а) Storing the wool in clean go-downs, previously cleared of all dirt and 

rubbish. 

(б) The areas round baling machinery to be cleared of all litter, espe¬ 

cially rags, cotton, cotton-waste, yarns, bhusa , etc., before the wool 

is brought in. 

(c) The provision of some simple form of “ Shaker ” at each baling press, 

to remove sand and dust from the fleeoes before baling. 

( d ) The elimination of the practice of adulterating fleeces with sand and 

dirt, at time of baling, to increase weight. 

(iv) The adoption of a system of registration, so that by means of the sten¬ 

cil marks on the bales the place of origin may be easily and quickly 
identified. 

In this connection, I may mention that in the course of this enquiry I 
discovered that there ai e both good and bail bales in all consignments. The 
better bales have as littlo as from 5 to 7 per cent impurities, whilst very bad 
ones have as much as 30 per cent. 

The bales all appear to be stencil-marked at the place of baling, and I 
suggested that it might be possible to register these marks and use them to 
trace the sources of the worst bales. Messrs. J. Crossley and Sons, the firm to 
whom I suggested this, were enthusiastic about it. They assured me that they 
were fully prepared to co-operate in such a scheme, by furnishing statistics 
regarding the condition of the wool and the marks on the bales, at agreed 
upon intervals. I am quite sure that the co-operation of other mills could 
be relied upon for similar information. This would deliver a shrewd blow at 
the root of the trouble, as expoi*ters would naturally refrain from purchasing 
in areas consistently producing bad bales. 

(v) Valuable help can also be obtained by enlisting the aid of rural re¬ 

construction organisations throughout India. 



ADAPTING THE INDIGENOUS COUNTRY CART OP INDIA 
TO PNEUMATIC TYRE EQUIPMENT 

BY 

W. S. READ, P. V. S. f 

OJfg. Superintendent , Government Cattle Farm> Hieear 

In Europe and America, the pneumatic tyre for agricultural and animal trans¬ 
port purposes is long past the experimental stage. Even tractors and agricul¬ 
tural machinery and implements are being shod with pneumatic equipment. 

During the past few years, some of the tyre-manufacturing firms have been 
making a bold bid to popularise this type of equipment in India, and to day it is 
not unusual to see, in or near some of the larger towns, an occasional animal- 
draught vehicle fitted with pneumatic tyres. Some interesting results regarding 
vehicles so equipped have also been published. 

The immense benefit to the country by the general adoption of pneumatic 
tyres for all forms of wheeled transport can hardly be estimated. The reduc¬ 
tion in road maintenance costs alone would undoubtedly be enormous, a saving 
which could usefully be spent on the construction of new roads. 

The reduced draught of vehicles equipped with pneumatic tyres connotes a 
faster pace and a greater load oapacity, thus increasing the " pay-load ” per mile. 
The cushion of air between the vehicle and the road reduces shocks, and so pro¬ 
longs the life of the vehicle. The roller bearings, running on a steel axle, should 
give several years more service than the soft iron axle and plain soft iron axle- 
box of indigenous practice. For these reasons, the maintenance costs of pneuma- 
tio-tyred vehicles are much reduced. 

Any assessment of the reduction in transport costs, resulting from the adop¬ 
tion of pneumatic tyres, should include the wear and tear on animal power. The 
improvement of vehicles by conversion to pneumatic equipment should do much 
to add to the length of the average effective life of draught cattle. 

The most serious obstacle to the rapid adoption of pneumatic equipment for 
transport purposes in this country is poverty. Government departments, munici¬ 
palities and wealthy haulage contractors may, in course of time, generally adopt 
this equipment, but there will still be lakhs of privately-owned vehicles on the 
roads not so equipped. 

To bring pneumatic tyres within the reach of the peasant, the price of the 
equipment will either have to be drastically cut, or its use will have to b® subei- 
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dized by looal authorities from rural reconstruction funds, co-operative societies 
and banks or the big land-owners. Co-operation by the tyre-making companies 
with these bodies seems indicated. Further, the cost of converting an existing 
vehicle should be very little more than the cost of the new equipment. So far 
as the average peasant is concerned, new types and patterns of vehicles are at pie* 
sent quite out of the question; it is quite sufficient to expect him to raise Rs. 160 
for a set of pneumatic tyres and equipment, without telling him that he will also 
want a new type of cart, the design and building of which his local carpenters and 
blacksmiths may know nothing whatever about. 

It is, however, frankly admitted, that some extremely good work has been 
done already, in designing a new type of vehicle suitable for this new equipment. 
The new carts designed at Pusa [Sayer, 1934] are particularly striking. For the 
average peasant, such carts seem at present out of the question. The peasant is 
conservative, and the construction of suoh vehicles is beyond the scope of the 
average village mistri. The tyre companies, when introducing this new practice 
into India, should have taken more interest in the adaptation of existing vehicles. 
Illustrated advertisements showing a new and unfamiliar type of vehicle are 
unlikely to attract poor mofussil customers. A cheap, but efficient, method of 
adapting existing vehicles should have been the opening stages of the campaign. 
New types of vehicles may be left to those who can afford them, until the 
country generally begins to show enoouraging symptoms of “ air-wheel 
mindedness ”. 


In August, 1934, one of the large tyre firms supplied this farm with a set of 
pneumatic equipment (considered suitable for the indigenous cart) for experiment¬ 
al purposes, the particulars of which are as follows :— 

Tyre size 

. 6*00 x 19. 

Wheel size .... 

. . 4 00 X 19. 

Hub type . . . 

. . Heavy. 

Axle. 

• • 2 in. X 2 in. \ 

Maximum axle load • 

• # 3,580 lbs. (43 mds.). 

Price . . * • 

a • Rs. 150. 


The suppliers suggested, that to fit these wheels to an ordinary country oart, 
wooden chocks about 8 in. high should be inserted between the main beams of the 
cart and the axle. This was of course to compensate for the lower axle line of the 
cart, due to the small diameter of the pneumatic wheels. Suoh an arrangement, 
however, can only be regarded as a makeshift, but it was carried out with one of 
the standard country carts in use at Hissar (Plate XLI, fig. 1, and Plate 
XLII, fig, 1). The advantages, weighed against the disadvantages, seemed 
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insufficient to warrant an expenditure of Rs. 160 on a set of pneumatic equipment* 
The pros and cons may be summed up as follows :— 

Advantages :— 

(a) Easier draught. 

(b) Saving of 82 lbs. in the total weight of the oart unladen. 

(c) Probable future saving in maintenance costs by the longer life of the 

cart, wheels, axles and bullocks 

Disadvantages :— 

(a) Easier draught and lighter weight not utilised to increase the “ pay* 

load ” by— 

(t) Larger floor area. 

(it) Greater cubic capacity. 

(Therefore # the cost of conversion is not justified on economic grounds.) 

(b) Load badly distributed, weight being taken by the middle of the 

axle, instead of by the wheels (Plate XLII, fig. 1). 

(c) High loads rendered top-heavy owing to the weight being balanced 

too near the middle of the axle. 

Experiments were therefore carried out to remedy these disadvantages by 
improving the method of conversion. The guiding principles of the work may be 
summarised as follows :— 

(а) Weight to be distributed over the wheels and not on the axle. 

(б) Advantages of easier draught to be utilised for greater load capacity. 

( c ) Cost of the conversion (other than the cost of the pneumatic equipment) 

to be little or nothing, and within the capabilities of the average 
village carpenter. 

An improved country cart (Plate XL, fig. 1) was produced with a view to 
meeting these requirements, and the following describes the method employed. 

There are innumerable patterns of the country cart in use in India, but their 
general construction follows certain basic principles. Almost all of them can 
be converted for pneumatic tyre equipment by the method employed here, with 
minor modifications where necessary. 

Briefly, there are two main beams, either straight or curved, fastened together 
like a “ V ”, the joined ends being the yoke or forward end of the oart. At right 
angles to, and on top of these beams, pieces of timber of different lengths are fas¬ 
tened, which act as distance pieces for the main beams, and also provide the foun* 
dation for the sides of the body of the cart. Two of these cross-pieces, known as 



AGf UCVLTURE 


& UVE-STOCK 


Ilf INDIA, Vol. 


T > Part Vi . 


h ate xu 





ERRATA. 

Agriculture and Livestock in India , Vol. V , Part VI. 

Plate XXXVI, letterpress, for 4 Explanation of Plates XXXVI-XXXVII ’ 
read 4 Explanation of Plates XXXVI-XXXVIII \ 

Plate XLVIII, fig. 1,/or 4 Guava plantations that ^ere affected * read 4 A road¬ 
side affected tree \ 

Page 695, line 6 from bottom, for 4 mileage 9 read 4 milage \ 

Page 751, line 6, for 4 protein ’ read 4 piotein \ 





* ADAPTING COUNTRY CART TO PNEUMATIC TYRE EQUIPMENT 


6&> 


tikanis, are longer than the rest. These project beyond the breadth of the cart 
to support the heavy planks of wood, known as banks , which are fixed, with three 
lynch-pins each, to keep the wheels in position. 

The conversion was effected as follows :— 

As banks are not required to keep pneumatic wheels in place, the tikanis were 
utilised to help to distribute the load evenly between the wheels. They were 
therefore removed, slightly reduced in length and then re-fixed in their old posi¬ 
tions, but beneath instead of above the main beams, thus absorbing some of the 
difference m the height of the axle-line. 

Two new axle-chocks were next designed, and these were made of sufficient 
depth to absorb the remaining difference in the height of the axle-line (Plate XLI, 
fig. 2). They were then fastened, parallel with the length of the cart, to the front 
and rear Hkanis , and spaced out to the full between-wheel length of the axle (Plate 
XLII, fig. 2 and Plate XLIII, fig. 2). 

Should a peasant decide to have his cart converted to pneumatic equipment 
by this method, the work of the village artificers would be as follows :— 

(a) Remove existing wheels, axle, axle-tree, banks and bankalwayas . 

(b) Remove tikanis and re-fix in the same positions but underneath the 

main beams of the cart. Cut the tikanis to the same length as 
the track of the pneumatic wheels. 

(c) Piovido four iron bolts and nuts, fashion two new axle-chocks (approxi¬ 

mately 1*5 cubic feet of hard wood). 

{d ) Provide four iron bolts and nuts, and two iron plates, each punched 
with two holes. 

(r) Assemble the whole on the new axle. 

Say, two days’ work for the carpenter and his mate, and approximately Rs. 8 
for new material, total Rs. 11, from which must be deducted the value of the old 
material removed from the cart. No provision is made in the above for increasing 
floor area or the cubic capacity of the cart, on the assumption that the peasant 
would put off this expense until the body of his cart required repairs in the ordi¬ 
nary way. 

Plate XL, fig. 2, shows how the floor area, and the capacity of the country 
cart reconstructed here was improved, in comparison with a standard country 
cart. As this improvement was carried out, merely by increasing the distance 
between the main beams, and increasing the height of the sides of the cart, 
similar work will demand no alteration in the present technique of a village 
carpenter. 

B 
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The following is a comparison of particulars and performance of the standard 
country cart used on this farm, and the “ improved ’* country cart, fitted with 
pneumatic equipment:— 





Country cart 


Particulars. 


Standard 

pattern 

Improved 

pattern 

Weight unladen ....... 

Floor area ........ 

Capacity (within the sides) ..... 

Maximum load (green berseem) .... 

Maximum load (oats in straw) ..... 

Draw-bar pull on— 

Pacca road, unladen ...... 

Pacca road, laden 2,750 lbs. ..... 

Kacha road, unladen . 

Kacha road laden 2,750 lbs. ..... 

Ploughed field, unladen. 

Ploughed field, laden 2,750 lbs. .... 

j 

942 lbs. 

28 • 8 sq. ft. 
89-8o. ft. 
1,312 lbs. 
1,086 lbs. 

100 lbs. 

392 lbs. 

112 lbs. 

448 lbs. 

230 lbs. 
1,060* lbs. •> 
upwards ) ] 

830 lbs. 

36*5sq. ft. 
169*6 e.ft. 
2,952 lbs. 

1,618 lbs. 

09 lbs. 

336 lbs. 

78 lbs. 

386 lbs. 

195 lbs. 

728* lbs. 1 
upwards ) 

Surface. 

Time factor 

Distance 

miles 

Load 

lbs. 

Standard ^ 
. pattern 

^Improved 

fs ^pattem 

* 

Pacca Road 

Kacha Road . 

10 

10 

2,000 

2,000 

hrs. mins. 

4 6 t 

hrs. mins. 

€ 58 

3 40 


HHhft com a ruur of Hnllon.Ua vna iihaH in AonH tAat. 


♦The dynamometer was unsteady on the extremoly rough going ontheploughed land. 

The method of fixing the dynamometer was similar to the method employed at 
Pusa. [Sayer, 1934], 

This pair of wheols has now been in oonstant work for over twelve m onths carry¬ 
ing heavy loads over pucca , kacha, and ploughed land, and also over juar stubbles. 
So far there has been no puncture and the treads of the tyres shewn no sign of wear. 

From the above data it will be seen that in every respect the improved coun¬ 
try cart, with pneumatic wheels, is far superior to the ordinary country cart and 
that the margin of difference in performance is more than sufficient to justify 
expenditure on a set of pneumatic equipment, plus the small cost of converting 
a country cart. The problem of bringing this pneumatic equipment within the 
reach of the peasant still remains, however, but it should not be insoluble. It 
appears to be a simple question of oo-operation between the interested parties. 
By the general adoption of pneumatic equipment, tyre companies will gain by 
larger sales, local authorities will gain by the reduced costs of road maintenance 
charges, and the carter will gain by his improved " pay-load ” and running ex¬ 
penses. A scheme to bring these three interests together, to their mutual advan¬ 
tage, might well be included in any programme for rural reconstruction. 
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IMPROVEMENT OP SERICULTURE 


BY 

C. C. GHOSH, B.A., F.R.E.S., B.A.S., 

Entomologist, Burma , Mandalay 

Attempts are now being made to improve sericulture in India. It is proposed 
in this article to discuss the lines on which these efforts should be directed. 

Interdependence of the different branches of the silk industry 

The two main divisions of the industry are: (I) production of the thread or 
raw silk industry and (II) utilization of the thread or manufacturing industry. 

The raw silk industry is popularly spoken of as sericulture but really consists 
of: (A) sericulture proper, i.e., rearing of silk-worms to produce cocoons and (B) 
reeling of the cocoons into thread or raw silk. The various branches of a well- 
organised raw silk industry are shown below in a tabular form— 

I. Raw silk industry. 


(A) Sericulture proper, i.e,, rearing 
industry, comprising: 

1. Mulberry cultivation, as— 

(i) bush from cuttings. 

(%%) bush from roots *1 based on 
(Hi) bush from grafts produc- 
(iv) trees from grafts ft ion of 

seedlings 
and grafts. 

2. Production and supply of eggs 

(seed). 

3. Rearing of worms. 

4. Disposal of cocoons. 


( 037 ) 


(B) Reeling industry compris¬ 
ing 

(t) purchase of cocoons. 

(ii) stifling *1 Being deve- 
cocoons. loped as a 
(1W (tu) drying co- ^separate 
coons. industry 

(m>) storing in Japan. 

cocoons. J 
'( v) sorting cocoons. 

(vi) reeling and re-reeling. 

(2) (vii) testing the raw silk 
« as it is produced in 

order to be able to 
maintain the standard. 
Jw») dressing and pack¬ 
ing the raw silk. 

(3) (ix) disposal of the raw silk 

through conditioning 
houses which have to 
carry out two prelimi¬ 
nary processes, vi &., 
(1) grading, i.e., test¬ 
ing quality and mak¬ 
ing out certificate of 
the grade in whioh it 
falls, and (2) con¬ 
ditioning. 
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II. The manufacturing industry comprises 

1. Throwing of the raw silk through certain processes in order to make it 

fit for use in manufactures. 

2. Actual manufacturing, i.r., weaving, knitting, embroidery, etc. 

3. Finishing the manufactured stuff, i.e., washing and calendering. 

4. Dyeing of the yarn before weaving or of the manufactured stuff. 

5. Printing. 

6. Disposal of the manufactures—done after conditioning, i.e., inspection 

and passing for market and export. 

All these are arranged for separately and as separate industries or under separate 
organisations. 

The raw silk industry supplies the raw material for the manufacturing industry 
and flourishes only when it produces the material in every way suitable for the 
latter. Because Japan has always endeavoured to meet the requirements of the 
American weavers, she has been able to capture the whole American demand for 
raw silk and finds a ready sale for raw silk in all countries. 

Production of suitable raw silk is possible when suitable kinds of worms are 
reared under sanitary conditions, with suitable food and the resultant cotoons 
are reeled in a suitable manner. This is one whole piocess. In primitive and 
unorganized sericulture the rearers are their own reelers. But production of large 
quantities of uniform raw silk is not possible unless reeling is carried out in central 
factories or filatures. Therefore, in well-organized sericulture, iceding is organised 
as a separate industry. Also, on account of the peculiar liability of silk-woims to a 
hereditary disease, viz., pebrine, pioduetion of seed has to be carried out in 
a special manner under supervision so as to ensure the health of the future worms. 
Seed production has thus come to be organised as a separate industry. 

Mulberry accounts for about sixty per cent of sericulture proper. 11 is usually 

grown by the rearers themselves but in some places by others who sell the leaves 
to rearers. In Japan production of seedlings and grafts is a separate industry in 
the hands of farmers who sell seedlings and grafts to growers of mulberry for 
worms. Everything depends on the provision and supply of leaves. 1 f leaves are 
available actual rearing of worms does not take more than about tliree weeks to a 
month. Given the best worms but insufficient or bad leaves, the result will be poor 
cocoons. The importance of this has been stressed by all who have studied the 
question of the improvement of sericulture in India but hardly any attention has 
been paid to it. In Japan there is a mulberry department in each sericultural 
experiment station. The Imperial Experimental Station has for its mulberry 
department three experts, three assistant experts and six assistants. Forty- 
eight prefectural experiment stations have each a mulberry department. To 
give details of one, the Kumagaya Station has for this department one expert* 
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five assistant experts, seven assistants and ten casual assistants. The experiment 
station staff maintains demonstration mulberry in oach country. The three 
sericultural oolleges and the four universities with agricultural faculties have each 
a mulberry department with sufficient staff. The staff of the 343 controlling 
stations, through their supervision of and advice to about 64,000 nursery-men, 
help in the improvement of mulberry and cultivation processes. Subsidies are 
given for improvements in various ways, improved seeds and varieties are 
distributed and lectures are given on impioved processes. About 3S5 mulberry 
varieties have been studied and, out of them, about nine are selected and are grown 
in different places according to suitability to climate and soil and quality of 
leaves. 

The best cocoons badly reeled are no better than bad cocoons. Therefore, 
proper reeling, so as to produce good quality raw silk, must be attended to at the 
same time as production of cocoons. Given mulberry and seed, cocoons are 
produced in about a month and require to be reeled. Reeling cannot wait and 
cocoons are of no use unless reeled into thread. Apart from efficient reeling, treat - 
ment of cocoons before reeling may interfere with their reeling quality as well as 
the quality of the thread produced. First of all the worms inside require to be 
killed or stifled so that they may not cut out and render the cocoons useless for 
reeling. Then the cocoons require to bo thoroughly dried so that they may not 
get spoilt whde waiting in the store before reeling. Drying in all advanced methods 
of sericulture is carried out by appli cation of heat. In Bengal and other places in 
Lndia the practice is to stifle and dry them in the sun. Apart from the poorness 
of the Bengal cocoons, to the writer there seems no doubt that this was and is one 
of the main reasons for the bad quality of the raw silk produced in Bengal. Repeat¬ 
ed experiments have proved that the host May my o hybrid cocoons which are much 
better than Bengal ones, when dried in the sun, did not reel well even when fresh, 
while the same cocoons dried with heat without exposure to the'sun not only 
reeled well but retained their roeling quality fully even after eight months in the 
store. Sorting of the cocoons must also bo attended to if high class uniform raw 
silk is to be produoed. Sericulture, therefore, cannot stop at provision of good 
seed or good mulberry or good roa dug but must also take care to have proper 
reeling. The whole must be attended to at the same time if satisfactory progress 
is desired. 

Races of worm's 

The cocoon from which the raw silk is obtained is the main thing and forms the 
basis of the industry. A good eoooou will give good raw silk and the more its silk 
content the more the raw silk obtainable from it. Generally speaking, univoltine 
or one-brooled races, i.e., those which breed only once in the year, produce superior 
cocoons. Multivoltine or many-brooded races produce inferior cocoons. But 
the races of worms which have been reared in different countries have been deter¬ 
mined mainly by climate. This is why multivoltine races have come to be reared 
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in tropical countries, viz., South China, Indo-China, Siam, Burma and India, 
Univoltine worms are reared in North China, Japan, France, Italy and other 
places. In India itself univoltine races are reared in Kashmir and the Punjab. 
But the present requirements in all other places in India are of multivoltine raoes. 
All rearers in these localities at present prefer multivoltine races for various reasons. 

On account of the inferiority of multivoltine cocoons, attempts are made in 
every country to improve them by crossing them with univoltine ones. Such 
efforts have been made in the past in all countries and the present multivoltine 
races are hardly pure anywhere. That the Mysore race is such a hybrid has been 
proved by the occurrence several times of this type cocoons in the hybridization 
trials at Maymyo. The Bengal Nistari and Chotapolu and similar races occurring 
in Assam and Burma are also presumably hybrids produced long ago and therefore 
degenerate. 

That the existing multivoltine races can be improved by hybridization is a 
common experience in all countries. South China and Indo-China at present rear 
such improved hybrids. Elaborate hybridization was carried out in Siam by 
Toyama. In India in recent years hybridization has been carried out at Pusa, in 
Bengal, in Mysore, in Madras and by the present writer in Burma. The Pusa 
and Bengal experiments were not carried to the point of securing fixed hybrid 
multivoltine races. In Burma, as a result of cross-breeding between Italian uni¬ 
voltine and indigenous multivoltine races since 1922, several fixed hybrid niulti- 
voltine races have been obtained with different types of cocoons, viz., Nistid, 
Nistam and Nismo with yellow cocoons, Itab. I and II with yellowish cocoons, 
and Maymyo white and Maymyo green with white and greenish (Mysore type) 
cocoons, respectively. These are multivoltine now and are being reared in the 
same way as the old indigenous multivoltine races. The Burma Department 
has also been maintaining a pure Italian race for six years. Repeated trials 
have shown that the following results are possible with the various races with 
which this department is dealing— 


Silk content Fi lament length 


Name of race 

in one coeoon 
ingrains* 

m one cocoon 
in yards. 

Pure Italian . * . 

4—4* 

700— 800 

F, cross (Italian X Maymyo fixed hybrid) 

3—3* 

600—700 

Maymyo fixed hybrid multivollines (Italian x indige- 

nous race) . .. 

2—2* 

400-600 

Compared with the above the indigenous races in 

Burma, ^ssom, Bengal and Mysore 

i-i* 

150-300 


Some of the existing indigenous raoes produoe so fluffy coooons that the 
weight of silky fhhUanoe in them does not adequately show their very inferior 
nature as regards yield of raw silk. Some of them oan be hardly reeled into good 



mm>VKMBNT OF BEBIO'JLTURE 841 

thread and on good machines and can be dealt with only by primitive machines 
which work the fluff and everything into a coarse uneven thread. 

To all who have studied sericulture in India, improved races of worms pro¬ 
ducing improved cocoons have appeared as of the first importance. N. Q. Mukherji 
went so far as to suggest adoption of univoltine races in Bengal. Lefroy’s recom¬ 
mendation for all multivoltine rearing areas was for adoption of better races then 
(but no longer) existing, viz., Madagascar and Cleghom’s. Much better races are 
now available as explained above. 

It seems proper to mention here the results of attempts at rearing Italian and 
F x crosses mentioned in the statement above at different places in Burma. On 
the ordinary bush mulberry grown from cuttings Italian worms thrive up to the 
fourth stage and unless fed with mature leaves of trees in the last or better in the 
last two stages, they fall victims to grasserie disease so badly as to nullify the 
whole rearing. The same is the case with F 2 crosses, especially when the mother is 
Italian and to a less extent when the mother is a Maymyo hybrid. Success with 
these improved races does not seem to be impossible but seems possible only with 
proper type of food. 

That all avenues should be explored for successful rearing of superior races of 
worms in all places is evident and is a question of the first importance in the interest 
of sericulture in India. The product of poor cocoons like the indigenous ones can 
never be expected to compete with that of superior races now reared in other 
countries. Therefore, efforts should be made to have such food grown as will 
enable high class worms to be reared. In Japan the worms are reared almost 
wholly on bush grown in fields. But these bushes are grown from grafts and their 
stem is allowed to mature and thicken. Therefore these bushes are really trees 
kept low and the leaves obtained from them are of high quality. Such grafts can 
be got ready within three years, while trees may take double or moreHhan double 
this time. 

It seems also proper to record the experiences in Burma in importing univol¬ 
tine eggs from foreign countries. Eggs imported as pebrine-free from recognised 
seed-producers and experimental stations in France, Italy and Japan invariably 
developed pebrine in this country and infected the stock of worms at Maymyo, 
involving a good deal of trouble in eliminating the disease again. The imported 
worms had on several occasions to be given up. However, a few strains of 
worms obtained on the recommendation of Professor Pigorini, Director of the 
Sericultural Station, Padua, proved to be better though not entirely free from 
the disease and these worms, after complete elimination of the disease, are being 
maintained for the last six years. They show no signs of deterioration as is evident 
from the cocoons produced in successive years. This has been possible with proper 
hibernation with the help of a refrigerator and rearing with proper kind of food. 
If rearers can be helped to grow proper kind of food, rearing of high class univoltine 
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or Fj cross worms appears to be quite practicable. The production and upply 
of eggs and hibernation, and treatment of eggs as necessary, must be carried out 
departmental^ or through trained egg-producers. Until these conditions are ful¬ 
filled rearing of univoltine or F x cross worms is better not introduced among the 
general rearers in the present multivoltine rearing areas. For the present, worms 
of the type of the fixed Maymyo hybrids produoe cocoons yielding suitable raw silk. 
They are capable of further improvement which should be attempted and this 
work should be carried on continuously. 

PftODUCTION AND SUPPLY OF SEED (EGGS) 

In order to control the hereditary pebrine disease, egg-production in Japan is 
carried out entirely through Government agency, with the help of licensed egg- 
producers, and production of eggs by rearers themselves is prohibited by law. In 
France no legal prohibition exists against rearers producing and using their own 
eggs, but there are adequate arrangements for production of examined eggs by 
licensed egg-producers and in order to encourage the use of examined eggs a bonus 
is given by Government on every kilogram of cocoons raised from examined seed 
purchased from a recognised seed-rearing establishment. In Italy, too, rearers can 
produce and use their own eggs but practically all rearing is done with examined 
eggs from licensed egg-producers. 

The use of eggs free from pebrine is essential for successful sericulture. The 
practical method of securing this, evolved by Pasteur, is followed in all countries. 
Each mother moth is isolated and her eggs examined under microscope. The eggs 
of moths showing no pebrine are selected and are known as cellular seed. For 
maintaining the stock of worms in a pebrine-free condition cellular method of 
selection is necessary but it becomes too expensive in the case of eggs for raising 
cocoons for reeling. 

In no country, therefore, general rearing of oocoons for reeling is done from 
cellular seed. The seed obtained as first generation offspring from cellular stock, 
and known as industrial seed, is quite sufficient for general rearing and gives quite 
good results provided rearing is done properly. In all places only about ten per 
cent of industrial seed is examined and in Japan it is passed even when having a 
trace of pebrine, t.e., less than one per cent. 

Although so much stress has of necessity to be laid on pebrine on account of its 
hereditary nature and baneful influences, this is not the only disease from 
which worms suffer. The other diseases are flacherie, somewhat like human 
diarrhoea and oholera ; grasserie, somewhat like human jaundice, and muscardine, 
a very contagious and fatal fungal disease. These diseases are closely connected 
with quality of fodd, dimate, humidity, ventilation and, above all, treatment and 
handling of the worms during the entire period of their larval life. Even when 
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freedom from pebrine is guaranteed, exposure of eggs to highly fluctuating tempera¬ 
ture renders the future worms unhealthy and liable to flacherie, which is also 
brought about by unsuitable food, irregular feeding and high temperature. Gras- 
sene is similarly connected with food and want of ventilation and high temperature. 
A humid atmosphere favours muscardine. Again, the best varieties of worms 
though reared in the proper season may fail or may produce poor cocoons when not 
fed with sufficient and proper food or treated badly or kept under insanitary 
conditions. 

Microsoopio examination provides against the hereditary pebrine. Worms 
from thoroughly pebrine-free seed, however, can and do contract the disease when 
reared in an infected place, or with infected appliances or in company of infected 
worms. Therefore, in order to ensure the health of the worms, it is not enough 
to lay emphasis only on examined eggs but, at the same time, education of the 
rearers in proper methods of rearing is also desired. In this connection the follow¬ 
ing quotations from the Report [1922] on Silk-worm Diseases, by Dr. A. Pringle 
Jameson, who was especially engaged to investigate these diseases by the Govern¬ 
ment of India are, significant: “ Disease, I have said, can be to great extent con¬ 

trolled, but only, be it noted, under certain conditions. The practice of using 
examined seed must be made universal and improvement must be effected in the 
rearing houses, in the rearing methods and in the cultivation of mulberry”. 

" There are two great points to be aimed at: (1) the production of sound seed, 
and (2) the improvement of rearing. Both are equally important, and to attain 
one without attempting the other would give us much less than half the battle. 
The two should go hand in hand ”. 

Maintenance of stock in pebrine-free condition and supply of pebrine-free seed 
to rearers does not require research so much as organisation. The whole process 
has now been reduoed to a routine and if an efficient organisation is set up to follow 
the routine, results are guaranteed. 

That it is possible to maintain stocks of both multivoltine and univoltine 
raoes of worms in absolutely pebrine-free condition and that industrial seed from 
suoh stock gives quite satisfactory results in the hand of rearers has been the ex¬ 
perience in Burma over a sufficiently long period. 

That pebrine-free seed alone will not help the industry will be evident from 
the history of sericulture in Bengal where for about the last fifty years the sericul- 
tural department has devoted all its energies to nothing but supplying examined 
eggs and yet the record there is one of continued decadence and it was during this 
period that all the large reeling concerns in Bengal closed down, while Japan and 
other countries made tremendous progress. The primary necessity of Bengal is 
improved oocoons. 

Reeling 

Uniform standardised raw silk is the demand of the market and production of 
a stan d a r dised thread is possible: (1) when reeling is carried out at a central place 



014 AGRICULTURE AND LIVE-STOCK IN INDIA [V, VI 

or filature under supervision, (2) by skilled reelers, (3) with proper machinery and 
(4) accompanied by testing to be able to see whether the standard is being main¬ 
tained. Where oocoons are available for sale any small or large capitalists can set 
up small or large filatures, when they see the actual process and machinery at work 
and the method of running a reeling concern, viz., drying and storing cocoons, 
sorting, reeling, re-reeling, testing and dressing the raw silk. Centralised reeling 
with purchase of cocoons from rearers is to be aimed at, but it should be noted that 
much of reeling will continue to be carried out as a home industry even though 
factory reeling is arranged for. It is so even now in Japan (Imperial Council of 
Agricultural Research, Scientific Monograph No. 8, pages 21-33). In all places 
reeling has got to pass through the home phase. Bengal and Mysore are still to a 
very great extent in this phase. Bengal fell back into it practically wholly after 
the closing of the large filatures. Burma and Assam are wholly in this phase. A 
sericultural department in such places is always called upon to arrange for reeling 
immediately after cocoons are produced. A suitable and cheap home-reeling 
machine is therefore urgently wanted. In Burma the Japanese treadle machine, 
Ashibumi , has been introduced and is liked by all rearers. As regards filature 
machinery, the writer has seen the French, Italian, Bengal and Japanese ones and 
unhesitatingly recommends the Japanese. It is simple and cheap and at the same 
time quite efficient. Cheap filature machinery, complete and set up, cost about 
yen 70 per basin doing five to seven threads at a time. Re-reeling followed in 
Japanese methods may at first seem as an extra process and therefore adding to 
cost. But re-reeled silk is the demand of the market and without re-reeling the 
product will be hardly acceptable. Japan had at first adopted the French and 
Italian method of carrying out reeling in one process without re-reeling. But 
afterwards she found out that it paid to re-reel and altered the machinery at great 
cost, making re-reeling a necessary part of reeling operation. An up-to-date fila¬ 
ture requires (i) water and (it) steam-supply to reeling basins and (Hi) power to 
turn reeling and re-reeling machinery. When electricity is available the question 
of power is easily solved. But i t is desirable that filatures should be established in 
rural areas. For this purpose, at the present stage, probably steam power 
generated by coal has to be worked out. Such a complete model filature will 
enable capitalists or oompanies to start filatures where required. 

In connection with reeling it will be necessary to attend to simple cocoon- 
drying chambers and drying processes and methods of storing cocoons. 


Conditioning and grading of raw silk 

Silk being hygroscopic absorbs moisture from air and its weight varies aooord- 
ing to atmospheric humidity. Therefore buying and selling are done on condi¬ 
tioned weight, that absolutely dry weight plus 11 per oent of this weight. 
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Raw silk has to be taken through throwing processes before it is woven or 
knitted. In order that it may work through throwing machinery with ease and 
without tiouble and in order that uniform and defeotless woven and knitted goods 
may be produced, it is demanded that raw silk thread:— 

(1) should be uniform in thickness, 

(2) should not break in unwinding and 

(3) should not have defects, such as slugs, knots, nibs, hairiness, loops, cork¬ 

screws, etc., which impede processes and show in the finished goods. 
Raw silk is, therefore, now-a-days subjected to various tests before transactions in 
it are completed. The most important tests are those of:— 

(1) evenness, to find out uniformity of thickness of the thread and 

(2) cleanness and neatness, to find out freedom from defects. 

Tests also are carried out to find out:— 

(3) breaks in unwinding 

(4) deviation or variation in the thickness of the thread in a lot 

(5) average thickness of the thread in a lot 

(6) tenacity or strength of the thread and its elongation or elasticity and 

stretch before breaking 

(7) cohesion of the component filaments of the thread and 

(8) boiling-off to determine the proportion of natural gum in the thread. 

Hardness, softness, colour, lustre, etc., of the thread are determined by sight and 
touch. As a result of these tests which are applicable to a bale of 133J lbs. or 
to a lot containing ten such bales, the raw silk in the bale or lot is placed in one or 
other of different grades at present recognised in different countries. An 
attempt is being made to arrive at an international system of grading or 
classification of raw silk and is nearly successful. 

Japan has recently passed a law that all raw silk for export must be tested and 
go under a certificate issued after the test. China also in many cases has arranged 
for similar certificates for export raw silk. 

As in all commodities, the essential requirements in raw silk are quality, 
uniformity and availability in quantity. Through research, experiment, 
organisation and adoption of improved methods and machinery, Japan has met 
these requirements and she is to-day the largest producer and exporter of raw silk 
in the world. 

The requirements for improvement 

It will now be evident that the requirements for improvement are :— 

(1) improved races of worms reared from 

(2) healthy, t.e., pebrine-free seed (eggs) with 

(3) good, sufficient and proper food under 

I 3 
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(4) conditions whioh will prevent infection from pebrine and loss from other 

diseases, viz., flaoherie, grasserie and musoardine and also from the 
parasitic fly where it occurs and 

(5) the resultant oocoons reeled in a proper manner so as to produce a 

uniform standardised raw silk. 

These five points are inter-dependent and must be attended to at the same time 
in order to be able to bring about improvement in the sericultural industry. The 
importance wi 11 also be evident of the recommendations of the Tariff Board, a body 
of non-technical investigators who so ably carried out an exhaustive enquiry. 
The recommendations are summarised below :— 

1. As improvements in technical methods can only be effected by research, 

continuous research to be carried on, on all-India as well as pro¬ 
vincial basis, into (a) the best varieties of mulberry, (6) the best 
yielding races of silk-woims and (c) the best methods of reeling for 
the export as well as the home market. 

2. The work carried on according to 1 in different parts of India to be co¬ 

ordinated by an Imperial Sericultmal Committee, whioh is to be a 
controlling centre for sericultural practice and to serve as a clearing 
house for sericultural ideas. 

3. In order to enable this committee to perform these functions satisfac¬ 

torily it is to be assisted by a whole-time Imperial Silk Specialist. 

4. Provincial sericultural bureaus to be formed to popularise the results of 

research. 

6. Bounties or subsidies as in France and Japan are to be given as a more 
powerful agency for improving the industry than a general scheme 
of protection. 

6. Means to be adopted for guaranteeing supply of disease-free seed and if 

necessary legislation to be adopted to prohibit any other seed. 

7. Sericultural education is to be organised for spreading knowledge of 

improved technical methods. 

8. Improvements in marketing organisation to be effected by— 

(a) organisation of co-operative societies or other associations. 

(b) adaptation of raw silk produced to the needs of consumers, viz., hand- 

loom weavers by means of better reeling and re-reeling. 

(c) organisation of cocoon markets. 

(d) organisation of silk-sale departments in and outside India. 

(e) arrangements for conditioning and testing for grading export silk and, 

if possible, all silk before sale. 

(/) standardisation of weights and measures for removing the present 
hanffrap to trade. 
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9. Better means to be adopted for collection of statistics pertaining to tbe 
industry. 

Of the recommendations all excepting probably 5, 8 (/) and 9 are inter-con¬ 
nected and are necessary to be attended to at the same time for the welfare 
of the raw silk industry. They should be considered together. Attention to any 
one of them alone is not sufficient. 

As regards provision of sericultural education, it seems to the writer that so 
far as actual rearers are concerned better results than provision of sericultural train¬ 
ing in schools can be obtained under the existing circumstances by establishment 
among rearers of demonstration centres, however small, for showing proper 
methods of mulberry cultivation and rearing and also at the same time for distri¬ 
buting better mulberry and examined seed. The children of the main body of 
rearers do not attend school. The writer’s experience in Burma has been that 
preaching through pamphlets or talks or even training a few rearers has not done 
what one demonstration among rearers has achieved in the way of introduction 
of improved methods of mulberry cultivation and rearing. 

As regards legislation to enforce the use of only examined seed, it will appear 
that legislation can hardly be enforced in many places, such as remote villages. 
In this case the analogy of Japan will not hold good. In Japan the rearers are 
educated and, moreover, used to guidance by law in so many ways and rearing is 
done of univoltine or bivoltine races only in particular seasons. In India the worms 
are multivoltine and can be reared any time in the year and production and main¬ 
tenance of the seed is so easy and can be carried out so secretly that the temptation 
to keep one’s seed and rear it when there is leaf-supply can hardly be overcome by 
the illiterate and poor rearers, especially when they can avoid payment for, or 
the trouble of going to a distance to procure, examined eggs. It will be practically 
impossible to enforce legislation wholly. On the other hand, much better results 
can be obtained ( i ) if the rearers can be convinced that they get much better results 
from eggs supplied from a Government or recognised nursery and especially when 
such seed produces superior cocoons and (it) if the seed is rendered available easily. 
The writer is convinced of this from his experience of actual work in Burma. 
Lefroy also considered legislation not practicable for the purpose. 

The Tariff Board in their report (pages 35-36) have given reasons for, and 
emphasised the necessity of, a co-ordinating organisation on all-India basis, and 
recommended the formation of the Imperial Sericultural Committee as part of the 
Imperial Council of Agricultural Research. The Sixth Industries Conference re¬ 
commended this Committee to form part of the Advisory Council of the Industrial 
Intelligence and Research Bureau. It is evident that this Committee should be able 
to advise on all technical matters connected with the sericultural industry. Other¬ 
wise its formation and existence are not justified and the Tariff Board rightly leaves 
to this Committee details of technical matters pertaining to biology and technical 
processes relating to reeling, re-reeling, conditioning and grading. 
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The Sericultural Committee should be formed primarily of persons who have 
the necessary knowledge and experience of sericulture and can very properly 
be leavened with inclusion of members who, although not possessing technical 
knowledge, can take broad general views. The Committee should have as 
members:—(1) persons in charge of sericultural work being carried on in different 
parts in India and representatives of (2) reelers, of (3) throwsters and (4) co¬ 
operative or other associations dealing with sericultural products, besides others 
who may be considered necessary. This committee will meet periodically and 
cannot be expected to be conversant with the progress of conditions prevailing 
in the whole of India or to be in touch with details on which so much depends, 
and in order that it may function properly, the recommendation of the Tariff Board 
for a whole-time all-India silk specialist who will study and be conversant with 
actual workings, needs, progress and development of different branches of 
sericulture throughout India is very wise and should be given effect to, along with 
the formation of the sericultural committee as forming a part of the Committee. 
Unless expert advice be available, the advisory council of the Industrial Intelli¬ 
gence and Research Bureau cannot be expected to be able to do its duty towards 
sericulture. 


How THE DESIRED RESULTS CAN BE BROUGHT ABOUT 

There is immediate necessity for an organisation or research and experiment 
station to undertake and carry on :— 

(1) biological research with different races of worms, with the aim of evolv¬ 

ing improved races and improved methods, so that already known 
possible better and superior races can be reared. There are many 
connected problems awaiting solution, for instance, correlation of 
food to the habits of a race and to quality and quantity of silk in the 
cocoon, of ventilation to life of the worm, of rearing methods to inci¬ 
dence of diseases, etc. 

(2) research on mulberry which, though forming about sixty per cent of 

sericulture and having intimate connection with superior worms, is 
wholly an unworked and unknown item in India yet. Study, selec¬ 
tion, improvement and successful cultivation of mulberry is an im¬ 
portant factor for success and improvement in sericulture. 

(3) research on reeling. Though improved machines are available in Japan 

and should be adopted at once, some work will be necessary for their 
adaptation to local conditions. There is also work required to be 
done in connection with treatment of concoons before reeling such 
as sorting, drying and storing. These and other methods connected 
with and actual organisation of, the reeling industry require a good 
deal it work. 
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(4) testing of quality and conditioning which are necessary adjuncts in order 
to be able to gauge the progress of work indicated in the preceding 
three items. 

The organisation of a station carrying out the above work is the necessary 
foundation for improvement of the sericultural industry. It is best located in a 
large rearing area and the conditioning and testing department may serve the trade 
in raw silk, at least at the beginning. Similarly, the reeling department may serve 
as a model. The all-India silk specialist spoken of above, if appointed, should 
be in the closest touch with this organisation. 

For actual work in a rearing area there should be :— 

(1) a station for (a) maintenance in absolutely disease-free condition stocks 

of worms which are approved as suitable for distribution to rearers 
and (6) experiments in mulberry which will at the same time serve the 
purposes of rearing at the station. 

(2) industrial seed-rearing stations, where necessary, among groups of 

rearers, which will rear and supply seed to rearers and serve as 
demonstration places in methods of rearing and mulberry cultivation. 
Unless there be the advantage of the main experiment station there should 
be in addition to the above:— 

(3) a small model filature combined with throwing. In some places for in¬ 

stance in Burma, the raw silk is placed in the market by Chinese 
exporters as a thrown yarn. In order to be able to compete with it 
on equal terms, the locally produced raw silk should be marketed in 
the same condition. 



METHODS OP SELECTING SUGARCANE SEEDLINGS 
(AS ADOPTED AT COIMBATORE)* 

BY 

T. S. VENKATRAMAN, B.A., I.A.S., 

Government Sugarcane Expert, Coimbatore 
I. Special interest of Coimbatore methods 

The methods of selecting seedlings adopted at Coimbatore have perhaps 
special interest. The Coimbatore Station situated in tropioal India had, as 
its main function during the first fifteen years of its existence, the breeding of 
improved seedlings for sub-tropical India, where growth conditions are so 
different from Coimbatore. This was because the bulk of the sugarcane area in 
India is in sub-tropical North India where, for climatic reasons, it was not possi¬ 
ble to locate the breeding station. At the same time the types of canes grown 
in North India were notoriously poor and needed urgent improvement. 

A partial analogy to the above is found in certain Java and Demerara seed¬ 
lings which, though not of much use to their country of origin, have yet benefitted 
the sugar industry of sub-tropical Louisiana, There is, however, this difference, 
in the above instances success was accidental, in the case of Coimbatore the plan 
of work was deliberate and unavoidable. That the Coimbatore breeding work 
has borne fruit in sub-tropical India iB now well known ; it is these Coimbatore 
canes that have rendered possible the recent renaissance of the Indian sugar 
industry. 

II. Brief review of the important stages in the breeding work 
(a) The hybridization programme 

To understand the Coimbatore methods of selection it is neoessary to 
narrate here very briefly the important stages in the breeding work there. In 
subsequent paragraphs attention will be invited to such features as are consi¬ 
dered to have contributed to its success. 

Each year a certain number of experimental crosses are made and small 
numbers of the hybrids grown for a whole year to get ideas about the types of 
seedlings resulting from them. This ha# resulted in the compilation of lists of 
suitable and unsuitable parents and their combinations and has yielded indica¬ 
tions as to which parents should be employed for securing particular results. 

* Originally prepared for a symposium on the subject at the Fifth Congress of 
tbe IntemafcioAW Society of Sugarcane Technologists (August, 1985). 

( m ) 
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Fin. 1 Coimbatore (m tropical India) has successfully bred improved seedlings for the 
main sugarcane tracts of Sub-tropical North India. 



Fig. 2. Seedlings from promising combinations are raised on a mass scale—sometime over one hundred 
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Certain of the o\ei twenty different types of Saccharum *pontamvm collet ted at Coiinbatoje. 
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Hybridizations which have shown promise of yielding the desired types 
are repeated on a mass scale in a subsequent year to try and fully exploit the 
possibilities from the particular oross. This work often necessitates the plant¬ 
ing of the mother-parent in special plots, during the previous year, removed 
from possible access of undesired pollen, and the bringing to them, at the right 
time, of large numbers of artificially-rooted plants or the pollen of the desired 
father-parent. 


(b) The seedlings stage 

Large numbers of seedlings—sometimes over 100,000—are raised from 
such crosses and the seedlings planted in beds, 12 in. X 0 in. apart. Such of 
these as are satisfactory in vegetative characters, healthy vigorous growth being 
speedily important, are picked out, planted in the ground with the Bame spacing 
here as in ordinary cultivation, and grown for a full year. Juice analyses are 
made of only such canes as are satisfactory in vegetative characters, suoh as 
growth, habit and type of canes ; the rest discarded. Experience has shown 
that, however rich a seedling may be, it does not ultimately prove suitable in 
cultivation unless it possesses satisfactory vegetative characters. 

(c) Seedlings subsequently propagated from cuttings 

Selections from the above seedlings are then multiplied from cuttings and 
planted in short rows, each 20 feet long—the number of rows depending on the 
available material which again depends upon the stage of selection where the 
new canes have reached. The local or standard caneB from the tracts, against 
which the new selections have to be made, are planted at more than one place 
in these plots and treated and studied in the same way as the new canes in all 
respects and at every stage. ■v 

Besides recording notes on germination and habit, the new canes are perio¬ 
dically studied in order to estimate vegetative growth and root development. 
Periodic weighments of the above-ground portions of a whole row of plants com¬ 
bined with in situ root dissections have been found useful. These studies are 
timed to synchronize with important seasonal changes in growth conditions suoh 
as the beginning and end of summer, the periods of rains and winter. Indica¬ 
tions are thus obtained of the manner in which the new canes pass through, and 
are influenced by, such seasonal obanges as compared—and this is very 
important—with the local or standard canes in the plots. Particular attention is 
paid to the manner in which the new canes stand the oritioal periods for the 
sugarcane orop characteristic of the tract. 

In selection work, bad or indifferent years have been found to be more 
useful than good years as oanes which behave well in suoh years often possess 
a wide sphere of usefulness. 
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Juice analyses ore done periodically during the oane orushing season—onn 
at the beginning, one at the end and two or more in between. At each such 
analysis a whole row is cut and treated as the sample, rejecting only obvious 
immature shoots. These analyses include only for brix, sucrose content and 
purity; glucose determinations we limited to canes whioh are to be distributed 
outside Coimbatore for testing. Such analyses give data about the period of 
maturity of the canes—early, medium or late—their juice quality and the period 
during which the juices maintain their quality after ripening. 

(d) Distribution outside Coimbatore 

The Coimbatore Station consists of three bits of land containing five different 
soil types. Before distribution to outside stations the best of the selections aTe 
grown in more than one type of soil and their performance noted. When dis¬ 
tributing canes for outside testing it is not only the very best that are sent out 
but quite a number of promising selections. This wider range is adopted to pro¬ 
vide for certain seedlings performing better outside than at Coimbatore. 

The Provincial Experiment Stations, of whioh there exists at least one in 
each province, test these canes under the looal conditions and select for distri¬ 
bution such as are found the most suitable. In some tests the soil, manorial 
and other conditions are kept on a par with the prevalent conditions m the loca¬ 
lity and not allowed to be better in any respect. This is considered essential for 
a oorreot estimate of the degree of superiority of the new canes over the standard 
varieties. 

III. Salient features of the selection methods at Coimbatobe 
(a) Wide range of parents 

The range of parents employed has been comparatively wide including at 
least five species of Saocharum, viz., Sacch. officinarum, Sacch. Barberi, Sacch. 
sinense, Sacch. spontaneum and Sacch. Narenga. Coimbatore was the first to 
deliberately use Sacch. spontaneum as parent and, till recently, perhaps the only 
one which had successfully used Sacch. Narenga also. Coimbatore possesses a 
series of forms of Sacch, sporUaneum whose range is perhaps wider than that 
available in. most other sugarcane stations ranging from the dwarf Punjab form 
—hardly a foot high—to others whioh are perhaps more vigorous than Sacch. 
robustum *. This use of the wild Saccharums has been of particular nse for North 
India, where the climatic and cultural conditions are far from favourable tor 

* 1 11 . . --- mm i—> ■ —r- -t— tm . -- , -■- r — -r 1 ■— 1 —» 

* A type of wild Sacch arum collected in the island of New Guinea in 1928 by 
the BramJee-Jeawait expedition and considered to possess remarkable vegetative 
vigour. U 
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Stages in cane formation from the eighth to the twelfth month in two of the seedlings under test. (Haivest of a whole row). 
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canes of the ordinary type. Most of the now popular Coimbatore canes inolude 
in thier parentage some form of Saccharum sponteneum and also* one of the indi¬ 
genous Indian canes. In the year 1030 this range of parents was still further 
widened by the inter-generio cross with sorghum—the full possibilities of whieh 
have perhaps yet to be realized. All this has resulted in a comparatively wide 
range of characters in the seedlings obtained—a phenomenon dear to every 
cane-breeder. 


(6) Mass production of seedlings 

Quite a large number of seedlings are raised each season—sometimes to the 
tune of three to four hundreds of thousands—and this mass is rapidly filtered 
on comparatively easily noticeable vegetative and growth characters. This 
very large number, and the wide range of parents employed, have secured an 
extended range of variation in the seedlings population; and this has enabled 
selections to be made on the basis of large differences over the local or standard 
canes. 


(c) Rapid filtration of mass of new seedlings 

The filtration of seedlings at Coimbatore is comparatively rapid as the first 
stages of the process are based on easily noticeable vegetative characters. No 
attention is paid to seedlings which are seriously defective in any of the impor¬ 
tant character ; such are at once dropped from further studies and juice analyses. 
This appreciably curtails work and speeds up the filtering process. 

(d) Periodic studies 

The attempt is made to compare the new oanes with the standards not merely 
at harvest but periodically; throughout their growth particular attention is paid 
to their ability to stand the critical periods and to take advantage of favourable 
periods for growth such as rainy weather. This enables selection to be made 
with some confidence. To quote one example Co. 286, which was selected as an 
improvement on Co. 205 for the Punjab as a result of such studies, has fully 
justified the method by its performance in the Punjab. 
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SUGGESTED METHOD OF JUICE ANALYSES FOR SUGAR¬ 
CANE PLANTATIONS DEVOID OF LABORATORY 
FACILITIES, PART II 

BY 

K. V. GOPALA IYER, B.A., 

AND 

T. S. VENKATRAMAN, B.A., I.A.S., 

Imperial Sugarcane Breeding Station, Coimbatore 

I. Introduction 

In a previous oommunioation [Gopala Iyer and Venkatraman, 1934] it was 
shown that samples of sugarcanes from outlying stations, if packed in a parti¬ 
cular manner, oould be analysed at a central laboratory oven after a five days’ 
railway journey without introducing material errors in the juice analyses. The 
experiments described in that paper were mostly carried out on canes of the 
medium type and transported by rail to Coimbatore during the winter months 
of November-Deoember. 

Experiments on the windrowing of sugarcane during different parts of the 
year [Sanyal, 1925] have shown that, whereas in the cool winter months of North 
India windrowed canes remain in good condition for as long as fifty-one days, 
they soon show a tendenoy to deteriorate when windrowed during the hot summer 
months. Again, it is well-known that oertain oanes are more liable than others 
to deterioration of the juice, by inversion, during storage [Cross and Belile, 
1914 and Haldane, 1933]. Experiments were, therefore, undertaken during the 
summer of 1934 to see if reliable juice analyses could be obtained at a central 
laboratory even on the thick type of canes after a railway journey during the 
hot months. The results are given in this paper. 

II. Material and methods 

One minor difficulty in the conduct of these experiments arose from the fact 
that most of the cane plots at the station are harvested before April-May, the 
right period for these tests. This difficulty incidentally led to the elucidation 
of oertain precautions needed in handling oanes well past the ripening stage. 

Though oarried out on three different occasions, the experiments divide 
themselves into two classes. The first class, which included the two varieties of 

( ) 
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P. 0. J. 2878 and Co. 349, contained oanes from tl e main plots which were well 
past maturity and indeed had started rooting and shooting in the field. With 
the usual moisture in the packing material it was found that such canes rooted 
during transport; the condition of the canes, the prevailing summer heat and 
the moisture all apparently contributing to it. 

Though rooting—and even a certain amount of shooting—is not of much 
consequence when the packing is for purposes of planting at the end of the journey, 
the rooting during transport was found to affect the juice. This led to the second 
class of experiments—with P. 0. J. 2726, S. C. A. 410* and Poovan —using 
more normal canes and curtailing the quantity of water used to moisten the 
paoking material. In other respects the methods adopted were the same as those 
detailed in the previous paper. This stopped the rooting and the samples tallied 
better in their juice analyses. 

III. Sampling and juice analyses 

In dealing with P. 0. J. 2878 and Co. 349 three-hundred-and-sixty canes 
were cut and divided into eighteen random samples of twenty canes each in 
the mill yard. Six samples were anlaysed on the day of cutting, six after three 
(or four) days’ railway journey and the last six after seven (or eight) days’ railway 
journey. The results are given in Tables 1 and II. 

For P. 0. J. 2726, S. C. A. 410 and Poovan (the local thick cane grown in 
the locality) 120 canes were cut of each variety and six pairs of sub-samples— 
each consisting of twenty canes—obtained by the method described in the previous 
paper. One member of each of the six pairs was analysed on the date of cutting 
and the other after a three days’ railway journey. The results are given in Tables 
III, IV and V. The experiments wore not continued beyond three days -as there 
were indications that with the material available samples are not likely to keep 
beyond this period, which is ample in these days of fast train service. 

IV. Discussion of results 

As already mentioned there was some rooting in P. 0. J. 2878 and Co. 349 
after three days and a considerable amount after seven days. Even so, in the 
majority of cases the analyses do not show much change after a railway journey 
of three days. The rooting was found to be more profuse in the bottom than in 
the top halves, and separate analyses of the two halves showed that the change 
in juice quality was greater in the bottom halves [Tables VI (a), VI (6), and 
VI (c)]. After seven days the deterioration was very great. 

* This is a hybrid between P. 0. J. 2725 and Suryhvw Durra stapf. The letter¬ 
ing is that used strictly within the station. Seedlings distributed outside for trial 
are always denoted by ‘ Co * numbers. 
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Of the other varieties, P. 0. J. 2726 showed some rooting after three days, 
particularly in samples C and D, and this is reflected in the analyses. In the 
other samples there is not much change after three days, the difference being 
statistically insignificant when C and D are omitted. 

In the varieties S. C. A. 410 and Poovan there is very little change after a 
three days* journey. Statistically examined by Fisher’s 1 1 9 test, the differences 
were found to be not significant, being even less than the standard error in most 
cases. 


V. Conclusions 

Samples of the thick or ' noble * type of sugarcanes -if packed in the manner 
referred to—can be analysed after a three days’ railway journey to a central labo¬ 
ratory without introducing any material error into the analyses. 

The water used for moistening the packing material should be considerably 
curtailed when cane parcels are transported by rail during the hot summer months. 
Moisture should be cut down to such an extent as to inhibit rooting of the canes 
during transport. Canes well past the ripening stage are particularly prone to 
rooting. Such rooting during transport affects the juice quality. 
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Table III 

Juice analyses of P. O. J. 2725 after 3 days’ railway journey 
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Juice analyses of 8 . C. A . 410 after S days' railway journey 
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Juice analyses of Poovan after 3 days , railway journey 
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Mean 17-44 17-43 1 14-84' 14-77 1-43 1-60 85-1 84-7 



Table VI (a) 

Juice analyses of P. O. J. 2878 ‘ tops ' after varying periods of railway journey 






Juice analyses of P. 0. J. 2878 ‘ bottoms ’ after varying periods of railway journey 
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Table VI (c) 

Statistical examination of the juice analyses results of P. O. J. 2878 ‘tops’ and' bottoms ’ after varying periods 

of raihoay journey 




HYDROGEN-ION CONCENTRATION AND THE PRESERVA¬ 
TION OF MANGOES 


BY 

B. N. BANEitlEE, 

Department of Biochemistry , Indian Institute of Science, Bangalore 

In the course of experiments [Banerjee et ah, 1934] on the storage of 
mangoes, it was observed that, so long as the acidity of the fruit was high, decay 
would not set in. But as ripening progressed and acidity went down, black or 
grey patchos of rotting appealed and the fruit gradually perished. A number of 
mature mangoes were therefore allowed to ripen at room temperature and some of 
them were smeared on the skin with rotten pul]) from decaying mangoes. This 
onablod one to determine the resistance of the skin as also to find whether a rotting 
mango needs isolation from other fruits. It was observed that they ripen as usual 
with other mangoes, except for the film of pulp on the skin, which exerts a mild 
retarding effect on respiration. On ke<ping longer they develop patches of rot 
just as other mangoes did. In a well ventilated room, if the skin of the fruit is 
kept dry, there is little risk of fungal decay setting in. The same observation has 
been notieed by other workers on fruits and vegetables, who find little difficulty in 
preserving acid food products but experience spoilage in low acid products even 
with a high quantity of preservative (sodium benzoate over 0*1 per cent) [Gruess, 
1932]. The toxicity of several preservatives depends on the H-ion concentration 
of the medium. In a tropical country like India, where spoilage due to infection 
•s a serious consideration, the minimum of antiseptic can be used successfully only 
when the H-ion concentration of the product is properly adjusted. This is neces¬ 
sary because the use of antiseptics is generally discouraged. Experiments were 
therefore carried out to find out the preservative action of antiseptics on mango 
juice at different H-ion concentration. 

Eully-ripe mango pulp was boiled with water, and the filtered juice was used 
as the medium for testing the growth of micro-organisms. Citric acid and 
ammonia were used to adjust the pH value. Sodium salicylate, sodium benzoate, 
sodium sulphite, boric acid, formalin and sulphur dioxide were the antiseptics 

( 666 ) 
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tried. Mycoderma , wild yeast, Aspergillus niger , PeniciUium glaucum two types) 
and B. Voh and one typo of PeniciUium glaucum that was isolated from a rotting 
citrus fruit were obtained by culture from rotting mango. To 10 c.c. of mango 
juice adjusted to pH 2, 3, 4, 5, and 6 were added the antiseptic in concentrated 
solutions to obtain different dilutions of the same. These tubes were then'inno- 
culatod with a drop ol* the living culture, and the time in days for the micro¬ 
organisms to grow was noted. A clear solution even after 10 days was taken, as 
toxic for the culture. The results are given in tables that are appended. 

It will be seen from the tables that sodium sulphite and boric aoid are not 
much good in preserving mangoes unless a very large quantity of the antiseptic is 
used. Sodium salicylate and benzoate are almost equal in antiseptic action at 
pH 2 to pH 3 ; pH 4 is the limiting acidity beyond which a higher quantity of 
the antiseptic is necessary. Formalin is not very striking in its antiseptic action. 
Sulphur dioxide gives the best results of the antiseptics tried both as regards 
acidity and antiseptic action. For practical purposes, 0-05 to 0*1 per cent of 
the antiseptic works satisfactorily. It is more effective than other antiseptics 
at lower H-ion. Upto pH 4, 0*05 per cent of the antiseptic is useful and for 
lower hydrogen-ion, 0 4 1 per cent is necessary ; 0 * 08 per cent of the antiseptic is 
then an average all-round figure for general use. 


These results were verified on a practical scale, by storing ripe mangoes peeled 
and sliced in wide-mouthed glass bottles, and filling them with syrup containing 
antiseptio at different H-ion. The H-ion of ripe mango fruits varies from 4*5 to 
5 * 5. The H-ion of the fruits was adjusted to 2 • 5,4, and that of the fruit as such, 
which on an average will be 5. Sodium salicylate, sodium benzoate and sulphur 
dioxide were the antiseptics added to 0-1 per cent strength. The bottles 
were first stored in the cold room at zero degree centigrade to stop all enzymatic 
action. After being stored in the cold for a fortnight to one month, half the bottles 
were taken out and left at room temperature (20°—30°0.). The bottles were 
examined from time to time till stored for nearly two years. For 6 months all the 
bottles keep well, but later the sodium benzoate and sodium salicylate bottle pulps 
slowly lose the freshness in taste. Wide variations in temperature during storage 
cause the pulp to lose its texture. Bottles stored at room temperature suffer 
from this defect. Higher the acidity, the better the taste. Presence of air in the 
bottle neck space decolorises the pulp near the top. Sulphur dioxide-preserved 
bottles suffer little from this defect. In the cold room, sulphur dioxide bottles 
keep quite well for nearly two years, only the pulp loses slightly in firmness. By 
this method mango can be stored satisfactorily without sterilisation or canning. 
However, tlds method requires a cold treatment for the pulp to stop enzymatic 
change. The quantity of the antiseptic used is permitted by the food laws of 
America. The vitamins are also preserved. 



HYbjtOGEN-iON CONCENTRATION AND fcKfebKAVATlON OF MANGOES 0tf 

Summary 

Mango pulp can be stored satisfactorily at a pH between 2*5 to 5 after a cold 
storage to stop enzymatic activity. Addition of citric or tartaric acid to raise the 
acidity helps in storage, as also the taste of the preserved product. Sulphur 
dioxide is the best antiseptic to use, as it preserves best the colour and texture of 
the pulp. 
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A STUDY OF THE VIABILITY OF SOME COMMON WINTER 

VEGETABLE SEEDS. 


by 

B. LABH 8INGH, B.So. (Agbi.), L.Ag., 

Professor of Agriculture, Punjab, LyaUpur 

AN D 

SODHI GAMBHIR SINGH, B.So. (Ao.), C.D.D (Oui), N.D.D., 
Teaching and Research Assistant, Punjab Agricultural College, LyaUpur. 

Introduction 

A good stand of a crop which primarily depends on the viability of seed is 
the first essential thing in successful crop-growing. Information relating to the 
factors whioh influence the germinating capacity of seeds is, therefore, of practical 
importance for the grower. Useful work on the effect of age on the germination 
capacity of common field crops has been done at Poona by Sonavne' [1988,1984]. 

In this paper are described the results of experiments conducted during the 
last four years at LyaUpur to find out the effect of (1) age and (2) the method of 
staring on the germinating capacity of some important winter vegetable seeds. 
A study of this nature with vegetable seeds is all the more important because they 
are more costly to buy and difficult to produce. It is believed that the information 
contained in this article will be of practical importance to the cultivators, because 
vegetable growing is increasing in importance on account of low prices of ordinary 
field crops. 


Procedure 

The seeds of (1) cauliflower (Braesica oleracea), (2) red turnips (Brassica Rapa), 
(3) deshi radish (Raphanue sativus), (4) onions (AUium Cepa), (5) peas (Pisum 
sativum) and (6) methi (TrigoneUa Foenum-graecum) were stored by three different 
methods oommonly foUowed in the country, with and without naphthalene, in April 
and May 1931, in the manner described below. The seeds were produced at the 
College Farm, LyaUpur. Seed of each crop was divided into six lots and stored 
as given below:— 

(1) In glass bottles with naphthalene. 

it) In glam bottles without naphthalene. 

(3) In earthen container (called kujjas) with naphthalene. 

( 870 ) 
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Methods of storing of seed^ followed in the experiment 
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(4) In earthen containers (called kvjjas) without napthalene. 

(6) In cloth bags with napthalene. 

(6) In cloth bags without napthalene. 

Glass bottles were corked. The mouths of the earthen containers were covered 
with earthen covers and tied with cloth. The mouths of cloth bags were closed 
by means of strings. The photographs of the containers are given in plate XLVII. 

The containers were placed on a shelf in the go-down side by side so that all 
of them may remain under similar conditions with regard to air, temperature 
and atmospheric humidity. 

Germination tests were made each year during September and October, which 
is the usual time for sowing these crops. Fiom a practical point of view there is 
no use of testing germination at other times of the year because a cultivator sows 
these seeds only during the usual sowing season. Germination tests were 
conducted in Dr. Dreyer’s Seed Germinating Apparatus*, which is also popularly 
called germinating dish. Measured quantity of clean sand was added to each 
dish. One hundred depressions were made in sand in each dish by means of 
the moulding disc. One seed was put in each depression, thus there being one 
hundred seeds in each dish. A measured quantity of sand was again used to 
cover the seeds. Sand was then moistened with a measured quantity of 
water, which was previously determined to make sand sufficiently moist. 
It would be seen that the quantities of sand and water were the same in each 
dish. The dishes were then covered with glass plates and glass covers. 
Observations were started next day after sowing and were continued for 14 days ; 
germinations were recorded daily and the germinated seeds removed from 
the dish. Before throwing them awa) these were counted again to check the 
figures recorded in the first instance. 

It has already been stated that seeds were stored in six different ways. 
One hundred seeds were taken from each container. Six hundred seeds of each 
crop were thus tested for germination every year. In order to take a represen¬ 
tative sample from each container all the seed that it contained was taken out 
and well mixed on a sheet of paper. Jt was then divided into few lots approxi¬ 
mately equal in size. Twenty-five seeds were then taken from each lot indiscri¬ 
minately, thus making one hundred seeds fiom each container and six hundred 
for each crop. 

Moulds appeared in a few eases in the fust year. No observations were re¬ 
corded from mouldy dishes. They were rejected and fresh tests made after steriliz¬ 
ing the dishes and the sand. After this treatment no moulds appeared in the 
subsequent year. 

The results obtained are given in Tables 1 and 11. In the graph and Table I 
the figures of germination percentage of seeds stored in bottles with napthalene 

♦Dr. Dreyer’s Seed Germinating Apparatus consists of a glass dish 176 m.m. 
diameter with slotted edge and with a glass plato with slots to correspond with the 
slots in a dish and a glass oovor and a moulding disc. 
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are given separately, so that a relative idea of the longevity of the seeds under 
experiment may be seen at a glance. 

Germination 



Comparative germination percentage of some winter vegetable seeds. 

Table II contains the figures of germination for all the methods of storage 
used in this experiment. The relative merits of the various methods can be seen 
from this table. 


Discussion of the results 

From Table T it would be observed that all seeds with the exception of methi 
(Trtgonella Fofnwn-graecum) germinated almost cent per cent, in the first 
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year. The life of onion ( Allium Cepa) and oauliflower (Brassica okracea) seeds 
is shorter than that of other seeds. Onion (AUium Cepa) seed lost its germinating 
power completely after two seasons. Cauliflower (Brassica oleracea) comes next. 
In the third season its germination capacity was only 16 per cent. *Radish 
(Raphanus sativus) and * turnips (Brassica Rapa) seeds seem to retain their viabi¬ 
lity very well. Their germination percentage is about 90 per cent even in the 
fourth season. 

The germination percentage of meihi (Trigonella Foenum-graecum) was only 
69 in the first season. In the second season it rose to 94. In the fourth season 
it was 80 per cent. This strange behaviour of the crop is due to the presence of 
hard seeds whose germination capacity improved with age. The fact that low 
percentage of germination of meihi (Trigonella Foenum-graecum) in the first 
season was due to the presence of hard seeds was definitely established by 
actual experiments. It was found that the seed of meihi (Trigonella Foenum- 
graecum) in the first season contained on an average 28 per cent of hard 
seeds, while in the fourth season the percentage of hard seeds fell as low as five. 
The presence of hard seeds was determined by the following methods :—The 
seeds were soaked in water for ten hours after which period it was found that 
some seeds did not swell. They settled at the bottom while soft seeds absorbed 
moisture and increased in size. The soaked seeds (hard as well as soft) were 
then kept in one per cent osmic aoid for four hours. All the swollen seeds 


Table I 

Showing the germination of vegetabk seeds each year 


>orial 

: 

I 

Germination percentage 

No. 

(Vrntnon name 

Hntanical name 

i 

1931 

1932 

1933 

1934 

J 

('tuihflowi I . 

Brassica oleracea 

98 

77 

1 

16 

i 

0 

»> 

Onion 

AUium Cepa . 

97 

66 | 

0 

0 

3 

Turnip* 

Brassica Rapa . 

100 

97 

i 

97 1 

89 

4 

t Radish 

Raphanus sativus 

100 1 

100 

96, 

91 

6 

Meihi (Fenugreek) 

Trigonella Foenum grace am 

69 | 

94 

i 

1 

1 88 

80 

<1 

Peas . 

Pi sum sativum 

100 j 

96 

07 

35 


N. 7?.—This is well illustrated by the graph given on the previous page. 


* Radish and turnips seeds were of the looal varieties* 
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that dry fresh air is essontial for the health of seeds which reaches them through 
the porous walls of earthen containers, moisture vapours contained in it being 
absorbed by the walls. These results, however, show that earthen containers 
have no advantage over glass bottles which are not porous. Only the cost 
should, therefore, determine whether one should use earthen containers, glass 
bottles or tin boxes. 

Napthalene does not appear to have impaired germination power of the 
vegetable seeds. There was no damage by insects to any seed excepting peas, 
even in the absence of napthalene. In the case of peas, the seed stored without 
napthalene was damaged badlj by insects by the ,second season. Peas seed 
stored with napthalene was free lioin damage in ail the methods of storage tried 
in this experiment, (jeimination ol peas seeds stored without napthalene is low 
in all eases. This is due to the seeds having been damaged by insects. 

These observations definitely show that the germination power of the vege¬ 
table seeds is not in any way impaired by storing them with napthalene balls, 
and the presence ot napthalene i s, rather, advantageous because it keeps the 
vegetable seeds (such as peas) safe from the attack of insects. It is, theiefoie, 
advisable to make the addition of napthalene bails to the vetegable seeds stored 
tor future use in order to keep them free from insect attack. 

Conclusions 

(1) Seeds of some vegetable crops retain their vitality for a longer period 
than others. For example, the germination of cauliflower (Buxssica oleracea) 
seeds is only 16 per cent alter two seasons. Seeds of turnips (Brassica Bapa) t 
radish (Baphanus satuus) and met hi (Tugonclla ia^nnhynucum) give summa¬ 
tion percentage above 80 even in the fourth season. 

(2) Methi (Triyonellu Foenum-yraecum) seeds improved during storage and 
gave maximum germination in the second season. 

(3) The vegetable seeds can be stored in bottles and earthen containeis equally 
well but in cloth bags they lose their power ot germination alter the first season. 

(4) Napthalene does not impair the germination ot seeds. It should be kept 
in seeds in order to bo absolutely certain of freedom from insect attack. 

(6) A vegetable-grower should test the germination capacity of seeds d he has 
lo buy thorn from outside, especially in the case ol crops whose seeds deteriorate 
rapidly with age, such a« onions and cauliflowers. 
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THE DAMAGE TO CROPS IN THE NASjK DISTRICT BY 
THE FROST OF JANUARY 1934 


BY 

R. S. DUBHASHI, B.Ag., 

Agricultural Overseer , Nasik 

Tlie Nasik District was in the grip of severe cold spells in January 1934, 
the preceding cold spell having occurred in 1929. In this article, it is proposed 
only to record the event with its catastrophic consequences on crops in this dis¬ 
trict. 

The present occurrence was of a peculiar nature. In 1929, the cold wave 
occurred only once between the 27th of January and 3rd February, whereas this 
year there were three distinct cold spells between the 10th and 31st of January. 
The first of these occurred on the night of the 12th, the second on the night of 
the 19th and the third on the night of the 29th. The occurrence of the cold 
spells three times within the short space of three weeks intensified the damaging 
effects on Vegetation, so that the portions of crops that were saved in the first 
suffered in the second or tho third. Ice formed in open reservoirs, notably at 
Nasik, Ozar-Tambat and Kalvan in tho Nasik District. 

Temperatures 


The data of temperatures in shade recorded by intelligent grape -gardeners, 
at tho places mentioned, during the period of the cold spoil arc given below :— 


Dates 

At Na^ik 

At Ozar-Tambat 

i 

Rcmaik"' 

1 

1 

January 1934 

11th. j 

12th. 

13th. 

Degreos in F. 

44 

44 

29 

Degrees in F. 

44 

45 

31 

i 

Frost 

14th. 

32 

32 

i 



* 
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Dates 

At Nasik 

At Ozar-Tambat 

Remarks 

January 1934 | 

Degrees in F. 

Degrees in F. 


Iftth. 

41 

40 


Iflth. 

42 

42 


17tli. 

40 

40 


18th. 

48 

40 


mb. 

49 

37 


20th. 

32 

34 

Frost 

21st . ... 

33 

30 


22nd. 

J 39 

33 


23rd. 

i 40 

42 


24th. 

42 

43 


25 th. 

15 

45 


2 (1th ... 

48 

| 

60 


27th. 

, 

51 


28th. 

i 

51 


29th. 

15 

1 

50 


30th. 

31 

34 

Frost 

3lst. 

33 

30 



The temperatures recorded in the open fields where crops were growing 
may be expected to have been still lower and the experiences at one or two places 
showed that the temperatures in field were lower than those in shade by 0°F« to 
7°F. The temperatures thus foil 15°F. to 20°F. below normal over a large part 
of the affected area. 

Tracts affected 

The damage due to frost, though serious, was patchy and showed complete 
yuin in one village and absolute escape in the adjoining one. The dividing line 

* 8 
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between the affected and non-affeoted zones could be drawn from Taharabad 
in the extreme north-west comer passing through Satana, Deola, Vadner, Kunde- 
wadi, Sukene, Adgaon, Nasik and Trimbak. In the tract to the west of this 
line lay the affected zone, thAt to the east being the non-affected one. 



I'TO. Map oi the ISaeik District showing the affected and non affected 70 ues 
Note —Dotted Itnet show the dividing lint 


Crops aftbotkd 

The green appearanoe of the crops and vegetation, in general, changed all 
of a sudden into a dry and burnt one. The tops, leaves, grain and fruits pre¬ 
sented a dried-up and ghastly aspect. The grain in most oases turned black 
with shrivelled and spotted appearanoe. The sucoulent leafy growth, shoots 
and stems turned brown and stiff. Even some road-side trees were dried up and 
defoliated. 

Among the cultivated crops, it was observed that bananas were the first 
to suffer; they began to undergo a process of drying-up at the shade temperature 
of 41*F. Tomatoes, brinials. chillies and oourds were ike next to suffer. Eton 
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Actual 


Serial 

No. 

\\ ire received on 

Contents of 
wir« 

experience in 
Nasik 
area 

Remarks 

7 

13th January 1931 

Below 35°F. . 

28-29 F. 

J Fro-t occurred 

8 

15tli January 1934 . 

B< low 40 F. . 

41 J ¥ 


9 

181 h January 1934 . 

Below 45 J F. . 

4s°F. 


10 

20th Jammr\ 1934 . 

Below 45°F. . 

30-32 u F. 

Fro^t occuircd 

! 

11 

2M January 1934 . 

Below 35°F. . 

32-33°F. 


12 

22nd Junu&j} 1931 . 

Hi low 40°F. . 

39 C F. 


13 

23rd January 1934 . 

i Below 40 F. . 

40 c F. 

' 

M 

30th Janua)> 1934 . 

Hi low 45 F. . 

30-3 l°F. 

Frost occurred 

13 

3i*t Jauuaix 1931 

| 

Below 35°F. . 

31-33 F. 


10 

2nd February 1934 . 

45 F . 

4 4°F. 



Temperatures from 41 °F to 4f>°F. were found to bo not causing any damage 
to crops and, therefore, to be more precise m future, arr.tngenients art' being made 
to receive wires only when the temperature is likeJy to fall below 40°F. 

An elaborate net work organisation is also uudor contemplation with a view 
to give a speedy and effective circulation to the news among the gardeners. 

(b) Hutting in the gardens .—In foreign countries, notably in America, oil- 
heaters are used for adding heat artificially to keep up the required tempera¬ 
tures in gardens on such occasions. The practice prevalent here, however, 
consists in keeping ready heaps of wooden loppings mixed with dried cowdung 
all through the garden at a distance of 8 to 10 feet and lighting them up after 
midnight so as to generate smoky fires, thereby enveloping the garden with dense 
smoke. This has not been found to save the gardens from the effects of frost, 
as on such nights, there is some light wind which drifts away the screen of smoke 
and brings in fresh cold air from outside. Bright fires, therefore, arranged at 
30 to 60 places to an acre may be the only effective means of protecting the gardens 
from the effect of frost. 

(c) Irrigation .—At Ozar-Tambat, there is a big reservoir of water and tall 
trees all over the area. It was found that the effect of frost on vegetation was 
very little in this locality. This was also the experience in the fast frost of 




682 


AGRICULTURE AMU LIVE-STOCK IN IV1)1A 


tv, VI 

January 1929. This gave a clue that heavy irrigation on the nights of the oold 
wave should be resorted to, the water being let out the following morning. Later 
experience, however, has shown that irrigation does not help to any appreciable 
extent if frost continues longer than a day. 

(d) Wind-breaks ,—In the survey undertaken to estimate the damage to crops, 
it was observed that big trees or buildings standing in the directions of the cold 
currents of wind helped a great deal to mitigate the effects of frost. It is, there- 
fore, recommended that in regions which are liable to the periodical occurrence 
of frost, thick wind-breaks of Shevri —10 feet away from the last row of trees in 
the plantations or permanent tattis 8 to 10 feet high may be put up in the usual 
direction of cold winds that blow in the months of January to February. This 
would directly thwart the cold current and tend to gradual warming after sunrise 
the next morning. This has been also advocated by the Department of Agri¬ 
culture, Punjab, in their Leaflet No. 69. 
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FACTORS GOVERNING YIELD OF CROPS (WOODHOUSE 
MEMORIAL PRIZE ESSAY, 1932) 


BY 
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Postgraduate Student, Botanical Section, Imperial Institute of Agricultural Research , 

Pusa 

[Tho Woodhouse Memorial Prize wa^ founded by members of the Indian Agricul¬ 
tural Service and some other officers of the Departments of Agriculture in India in 
memory of Lt. E. J. Woodhouse, T.A.R.O., I.A.S., Economic Botanist, Bihar and Orissa, 
and Principal, Sabour Agricultural College, who was killed in action in France on the 
18th December 1917.] 


Introduction 

Yield may be defined as the final expression of the integration of the whole 
complex of physiological changes in the plant. Crops cover a wide range of special 
cases. The desired crop may be the fleshy part of the whole plant or its wood, 
fibre or bark. It may be some special morphological part as the petals of the 
rose, the fruits of the apple, the seeds of the pea, the seed-hairs of cotton, not to 
mention various tubers and roots. A crop may be agricultural, horticultural 
or a forest crop. It may be annual, biennial, semi-perennial or perennial. 

The possibility of growing ciops successfully is everywhere conditioned by a 
large number of factors. The differences in yield from field to field or from year 
to year, with no apparent cause, are traceable to the interplay of a large number 
of factors which exercise their influence in a variety of ways. An attempt is made 
here to consider them briefly under the following different heads :— 

I. Climatic and seasonal conditions. 

II. Soil conditions, 

III. Cultivation methods. 

IV. Planting material. 

V. Pests and diseases. 

VI. General economic conditions. 

I. Yields as governed by climatic and seasonal conditions 

It is well known that, in general, climate plays a very important part during 
the entire period of the growth of a plant. Climate is governed by the condition 

( 683 ) 
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of a tract or region in relation to the various phenomena as temperature, light, 
rainfall* wind and humidity* 

Temperature is essential for assimilation, respiration, and growth of plants. 
The first two are affected directly by a rise in temperature but there is no steady 
increase with the increasing temperature. As the temperature is raised, they 
rise and fall without any reference to its intensity. The prooess of growth, how¬ 
ever, shows a different response to either of these, in that it is directly proportion¬ 
al to temperature within certain limits. Extremes of temperature are, however, 
highly injurious to plant growth, the activity of the vital processes being ohecked 
considerably and the tissue getting either flaccid or turgid with disastrous results. 
Temperature frequently determines the kind of crop which can be grown in a coun¬ 
try. 

Light . Plants are sensitive both to the total intensity and the quality of 
light. Light is responsible for increased assimilation, respiration, transpiration, 
and absorption of atmospheric carbpn-dioxide. It is also responsible for the 
formation of chlorophyll. Occasional cloudy weather is considered good to heal¬ 
thy growth while prolonged cloudy atmosphere is harmful. 

Rainfall. Both the quantity and distribution are important in crop produc¬ 
tion. The vegetation in localities with high falls is often poor due to denudation 
and erosion. 

In the early stages of growth the amount of water required is very small, but 
as growth proceeds the demand for water increases, reaching its maximum at 
flowering time and then gradually decreasing as ripening sets in. The possibi¬ 
lities of successful development of annual crops, therefore, depend on the distri¬ 
bution and amount of annual rainfall and also on the duration of crop. With 
perennials, however, it is the distribution that counts more than the total rain¬ 
fall. Unusual showers, especially in off-seasons, favour undue development of 
pests and diseases leading to poor yields. 

Winds . By far the most important of these, as far as the Indian conditions 
of agriculture are concerned, are the monsoon winds. There is a close relationship 
between rainfall and monsoon wind in so far as the latter is a precursor of the for¬ 
mer. In crop yields, therefore, the need for their regularity is too evident to be 
emphasised. 

Light breezes tend to increase transpiration resulting in the greater produc¬ 
tion of crops, while when exposed to strong winds, the vegetation is often stunted, 
due to excessive evaporation and injury to tender tissues. 

Humidity Other conditions remaining the same, the transpiration in plants 
xs directly related to the evaporating power of the air. 

Seasonal effect. Annual plants have their own well-defined seasons for their 
culfavatxatt. Ifa crop is to be grown With the maximum benefit, it has to be cul¬ 
tivated in a partwHar season. In' years q{ protracted spells of dry weather, tha 
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Seed of certain crops is sown even in dry soils to await rainfall or with the help of 
lift-irrigation. Experience has shown that crops when sown outside oertain 
seasonal limits, rarely if ever, yield satisfactory returns, due perhaps to the defi¬ 
ciencies or excesses of requisite soil nutrients and unsuitable olimatio conditions 
prevailing at such times. 


II. Yields as governed by soil conditions 

Soil conditions fall under three principal classes: (a) physical, ( b) chemical 
and (c) biological. 

(a) Physical conditions of the soil would include the texture, aeration, water¬ 
holding capacity, temperature and humus and colloidal oontents of the soil. 

Texture of the soil has a profound influence on the availability of soil ingre¬ 
dients to plants. Loose sands aie too poor to yield satisfactory returns, while 
heavy clays are comparatively fertile and produce better crops ; but a fine loam 
whioh generally possesses air, moisture, plant foods, etc., in right proportions often 
constitutes a good nursery for plants. 

Air. In adequate quantities air is essential for root-respiration and for the 
biological processes that are incessantly going on in the soil. Crops in ill-drained 
water-logged soils suffer from want of sufficient air. 

Water is present in the soil as (1) free water, (2) film water and (3) hygros¬ 
copic moisture. The first ami the last are practically of no use to plants. It is 
the film water that is absorbed by plants. Soils differ in their water-holding 
capacity and it is on the amount of moisture retained as film that the develop¬ 
ment of root-system, and hence the growth, depends. Plants suffer as much from 
excess water as they do from insufficient supply, and their yield increases with 
moisture content within certain limits. 

Temperature increases respiration and permeability of root hairs to soil solu¬ 
tions and is, in fact, essential for all the vital processes of the plant as also for the 
complex biological changes that are constantly taking place in the soil. 

Humus and colloids. A combination of high water-holding capacity and ra • 
pid percolation characterises a fertile soil well supplied with humus and good tilth. 
The presence of humus and colloids in adequate quantities is of outstanding im¬ 
portance in view of the desirable improvements they bring about in soils. 

(b) Chemical. Besides water, plants derive nitrogen and all the ash consti¬ 
tuents from the soil. Of the constituents needed in quantities are nitrogen, phos¬ 
phates and potash, and these are required in such large quantities that they have 
to be added to the soil as fertilizers, if maximum yields are sought for. The total 
amount of these plant food materials present, their availability and the absence of 
injurious substanoes are the three main factors controlling yield of crops. 

L 2 



686 'Acmtetjiftjtai and livestock m iwdia [V, vt 

Nitrogen. There is generally a close connection between the amount of this 
nutrient supplied and the plant growth. Its starvation is characterised by 
stunted growth and yellowish foliage*, but in excessive quantities it favours steri¬ 
lity by inducing rank growth which is often crinkled, soft, sappy and liable to in- 
sect damage and diseases. The crop lodges badly and there is retardation of 
rip ping and loss of grain yield. It acts more beneficially in longer crops. 

Phosphoric acid. Its most obvious effects are on the root-system, tillering 
of cereals and, thus, production of seed. It is best administered in root and grain 
crops. Phosphate starvation stunts growth, depresses tillering, reddens leaf 
oolour with low yields of grain and straw. It is a nutrient of the nuoleus, essen¬ 
tial for oell-division and meristem tissue, for the normal transportation of carbo¬ 
hydrates and for the efficiency of chloroplast mechanism. Excess of this 
substanoe has a depressive effect on the yield. 

Potash. It is associated with the efficiency of the leaf as an assimilator of 
carbon-dioxide, the making of plant substances and the utilization of synthesised 
carbohydrates. Its deficiency leads to yellowing of leaves and reduced produc¬ 
tion of sugars and starches per unit area. It is essential in the reduction of nit¬ 
rates, for the formation of proteins and facilitates adequate supplies of water to 
the plant by increasing root development. It is the counterpart of nitrogen and 
is associated with the size of leaf, the two nutrients being intimately linked toge¬ 
ther in their action. Neither of the fertilizers gives full effect without the ade¬ 
quate supplies of the other. 

Other ingredients. They are of minor importance. Crops do not come up 
well on soils deficient in oaloium. The presence of boron in appreciable quanti¬ 
ties stimulates plant growth. 

Effeots of injurious substances. Plants do not grow well on acid and alkaline 
salts, ‘ OH ’-ions being more toxic than the * H ’-ions. The acidity of roots dimi- 
nishes as the nitrogen-supply decreases. 

(c) Biological .—The soil is not a dead mass receiving on the one hand manure 
which it passes on to the crop by purely chemical or mechanical processes, it is 
rather a busy and oomplex laboratory where a multitude of minute organisms 
are always at work. By the action of some of these organisms vegetable residues 
and manures are digested to a condition in which they will serve as food for plants. 
Others are capable of fixing atmospherio free nitrogen ; others again are destruc¬ 
tive to the food stores in the soil. It is evident that conditions tending to inorease 
the number of favourable organisms in the soil will naturally inorease the crop 
yields. 

III. YIELDS AS GOVERNED bt cultivation methods 

Preparatory cultivation. To bring about the conditions necessary for the 
reception of erope and their successful growth the soil must exist in a fine state of 
division; it must be clean and free from weeds and must contain sufficient supplies 
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of plant food and moisture. Towards this end the soil has got to be loosened and 
turned over so as to allow air, rain, frost, wind and sunshine to exercise their 
pulverising influence. 

Tillage operations fall into two principal classes :— (i) deep cultivation and 
(it) surface cultivation. The objects of deep cultivation are: (a) to break the soil 
aggregates, (b) to facilitate the absorption of moisture, (c) to regulate the lift of 
water from the sub-soil, (d) to reduce surface evaporation, (e) to provide more room 
for root development, (/) to improve aeration, (g) to facilitate weathering action ; 
while the objects of surface cultivation are: (a) to remove weeds and ( b) to reduce 
evaporation. Methods of cultivation must necessarily be modified according to 
the nature of crops. 

Seed and sowing. Seed should be plump and sowing should be done when 
the soil is in right condition in regard to tilth and moisture. Good yields are ob¬ 
tained with economic seed-rate and uniform spacing. To effect good germination, 
sometimes the soil has got to be compressed after sowing, otherwise the germina¬ 
tion will be poor, the stand patchy and yield low. Tn some cases shading is neces¬ 
sary in the early stages as in tobacco. 

Manures and manuring . The requirements of the soil and the crop should be 
known before manuring is done. All the plant nutrients must be present in the 
soil in adequate quantities if maximum crop returns are aspired for. Economic 
and judioious manuring should always be aimed at. The use of organic manures 
generally results in best yields being obtained due to its influence on the physical 
texture besides its additive effect. Green-manuring, in conjunction with phos¬ 
phates, is considered to be the most effective and economic way of manuring most 
of the crops in this country. Untimely applications are always tin-economical 
and often act adversely. 

Irrigation and drainage. They are essentially meant to control soil moiRtuie. 
Water starvation retards growth and hastens maturity. Copious waterings at 
considerable intervals in some cases are found to be most conducive to plant 
growth than frequent light waterings, as better utilization of water and better 
aeration are ensured in the former case. Fruits and vegetables crack badly with 
excess watering. Available water-supply largely deter mines the nature of crops 
to be grown in particular localities. 

Drainage removes exoess water from the surface soil which would otherwise 
oause root asphyxiation and interfere with the biological process of the soil. Ill- 
drainage arrests growth and favours diseases. In wet crops, such as rice, excess 
drainage has been proved to give poor yields. 

After-cultivation . It includes a variety of operations, viz., thinning, weeding, 
interculture, propping, pruning. Plant growth and crop yield correspond direct¬ 
ly with the promptness and thoroughness with which these operations are carried 
out during their stand in the field. 
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Harvesting. It should be done at the right time; if done earlier, the qua¬ 
lity deteriorates in addition to loss in weight. If allowed to beoome over-ripe, 
considerable loss is incurred by shedding. Economic and efficient methods of 
harvesting and threshing will reduce wastage and thereby enhanoe crop yields. 

Rotation. If practised judiciously it increases crop yields. It results in (a) 
crops of greater vigour, (b) economy in the use of manures, (c) economical distribu¬ 
tion of animal and human labour, (d) neutralization of toxins produced by crops, 

(e) keeping down pests and fungal diseases, (/) Btoring food materials as by legumes. 

In some crops, such as rice, the practioe of rotation is not necessary. In the per¬ 
manent plantations it is difficult to think of rotation. 

Fallowing . Occasional resting of land especially under dry-farming condi¬ 
tions is necessary to maintain the land in a uniform state of productivity. Con¬ 
tinuous cropping makes the land sick and minimises crop returns. 

j Burning, warping, marling , liming , etc., are occasionally resorted to in order 
to improve the condition of the soils for increased crop production. 

IV. Yields as governed by planting material 

One of the first essentials in the cultivation of crops is that the planting 
material should be of satisfactory quality and the success of the undertaking largely 
depends upon this factor. Crops may be raised either from seed or by a variety 
of vegetative methods, ranging from simple process such as the planting of suckers 
or tubers, to the more complicated operations like grafting, in which a considerable 
amount of skill is required. The improvement of this planting material, which 
is achieved by plant-breeding methods, constitutes a potent factor in crop produc¬ 
tion. The science of plant-breeding aims at improving the potential yielding 
power of the plant. The importance of this factor in crop production can best 
be appreciated if one realises that " a monetary gain from improved varieties in 
India alone is estimated to be ten and a half crores a year The breeding me¬ 
thods fall under four main classes. 

(1) Introduction and acclimatization. Improvement in crop yields is some¬ 
times aimed at by introducing reputed varieties from other countries. Excellent 
results have sometimes been obtained by this method. In Madras the cultiva¬ 
tion of sugarcane, which was on the verge of extinction due to red-rot, was resus¬ 
citated by the timely introduction of varieties from Barbados, Java and Mauritius. 
The introduction of the ‘ Adcock * tobacco has opened a new chapter in the tobacco 
industry of India. Success depends upon how the imported variety responds to 
the altered climatic and soil conditions. Exotic varieties are generally late; 
Indian conations, on the other hand, demand quick establishment and early ripen¬ 
ing of crops. This problem, however, oan be overcome by hybridization. 

* Mr#. QabrielleL.C. Howard, M. A.,—Presidential address: " The Improvement of 
Plant’S Proceedings of the 16th Indian Science Congress, Madras, 1929. 
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(2) Selection. Varieties are improved by mass-seleotion in which the planting 
material selected is of uniformly superior quality to the rest of the crop. In¬ 
creased yields are undoubtedly obtained by this method, yet this cannot be said 
to be the ideal system of improving varieties. Pure-line selection is, by far, the 
superior method. Promising single plants are selected from the standing bulk 
crop, tested for purity and superiority over the standard from which they arc 
selected, and then distributed for general cultivation. Pusa wheats, Bengal and 
Madras rices and Central Provinces oottong afford excellent examples. 

(3) Hybridization. The outstanding advantage which this method can claim 
is the successful combination of desirable characters. The hybrids produced by 
artificial crossings are fixed, compared with the local standards and finally released 
for the benefit of the cultivators as has been done in the case of Pusa hybrid wheats. 
Increased yields are aimed at by taking advantage of hybrid vigour of the fir&t 
filial generation by clonally propagating them as is evidenced in certain of the 
Coimbatore seedling canes. 

(4) Other methods. Desirable combinations for increased crop production 
have been brought about by grafting good yielders or desirable bud variations 
on to the better resistant but poor yielders, to suit the varying soil and climatic 
conditions as in mangoes and other fruit trees. 

V. Yields as governed by pests and diseases 

The agencies responsible for the destruction of plants comprise mainly: (t) 
living organisms either animal or vegetable pests, (it) unsuitable environment. 
A pest is a disease causing organism whether plant or animal. Pests live as para¬ 
sites upon or within the body of their hosts, from which they derive all or part of 
their food. Some pests may bring about the death of their host in a very short 
time, while others, although not actually killing their host, may, nevertheless, in¬ 
terfere with its growth and reproduction, reduce its vitality and open the way for 
attack by other organisms. 

Animal pests. Wild animals such as jackals, wild boars, etc., rodents sucli 
as rats, rabbits, wood chucks, etc., and birds often prove extremely troublesome 
to the standing crop. The loss can considerably be mitigated by a variety of ways 
such as fencing, trapping, shooting and scaring away by fires, etc. 

Insects. They cause considerable damage to crops. The loss through this 
source in this country is estimated to be Rs. 2,000,000,000 (one and a half times 
the revenue of the Government of India)*. Many control measures which are 
either preventive or remedial have been developed, but their success depends upon 
the co-operation amongst cultivators, as otherwise the pest easily re-appears on 
the treated fields from the neighbouring untreated ones. 

Some inseots are beneficial. Some species of Hymenoptera help pollination 
in certain plants and some of t hem are paraeitio on injurious insects, while some 

* Note to the Industrie Commission by T. Bainbrigge Fletcher. Appendix 1916. 
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specie* of Coleoptera help aeration in the soil by burrowing in and some Hemiptera 
destroy weeds and poisonous plants. 

Nematodes. Rice, wheat, tobacco, tomatoes and several other green and vege¬ 
table crops suffer from the ravages of these worms. Clean cultivation and soil 
treatment with some mercury compounds or c&loium cyanamide may prove use¬ 
ful. 

Weeds and parasitic plants. Crops also suffer from these pests, the former 
causing injury by absorbing nutrients available for the crop plants and limiting 
the space for their development while the latter by sucking the plant sap directly 
and by harbouring other pests and diseases. 

Fungi . Diseases due to fungi are a legion. The rusts, smuts, the leaf-spots, 
the wilts, the root-rots, seedling blights, the stem-rots are mostly due to depreda¬ 
tions by fungi. In those cases where the diseases are borne by seed, effective seed 
treatment has been developed as treating sorghum with copper sulphate solution. 
Leaf-spots, stem-rots and some rusts have been controlled by spraying with fungi¬ 
cides, while, in others control has been seoured by evolving resistant types, as Pusa 
wheats and rahars. 

Bacteria. These cause wilts, leaf-spots, seedling blight and cankers. Wilt 
diseases due to bacteria are common on tobacco, potato, tomato and other solana- 
ceous plants. Here again seed and soil treatment or use of fungicides are useful 
in controlling these diseases. 

Virus diseases. These have been newly recognized, the size of the causing 
entity being outside the bounds of the microscope. Chillies, tomatoes, sugarcane, 
sandal-wood plants and several others suffer from ravages of these diseases. 
Brooding of resistant lines appears to be the only remedy. 

Excess or deficiency of nutrients or moisture in soil cause diseases ; by correct¬ 
ing the excess of moisture by draining and the deficiency by application of the re¬ 
quisite ingredients, normal crops can be grown. 

VI. Yields as governed by general economic conditions 

Apart from the agricultural factors governing the yield of crops, there are oer- 
tain other considerations, purely social and eoonomic, which play a very important 
part in the development of the general conditions of agriculture and its practices. 
I n India the first and foremost is the small holding upon which a cultivator has to 
depen 1 for his livelihood. The land tenure system and the laws of inheritance are 
chiefly responsible for such fragmentation, but this also has a remedy for it. Co- 
* operative cultivation and marketing systems with the labour available from the 
co-operative society itself are perhaps most efficient to secure very high yields of 
crops tbrpugk the employment of modem agricultural practices. This has been 
achieved in Holland with significant success. 
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Absence of suitable marketing facilities and of the knowledge of the extent 
of demand for particular commodities serve as a stumbling block in the inarch of 
agricultural progress. Once a cultivator lias known the available facilities, he will 
strain every nerve to secure a crop of the type wanted. 

Prices for farm products play an important role in crop production. When 
prioes go high, the cultivators naturally give more attention to their farming 
and this obviously results in greater production of crops. 

Poverty and resulting debt may also influence the final yield of crops. Great¬ 
er yields can undoubtedly be obtained by the employment of efficient machinery 
or labour. This, however, necessitates investment of more money which under 
Indian conditions of poverty and bankruptcy seems improbable if not impossible. 

Intensive research and dissemination of results of proved value to cultivators 
by broadcasting or by exhibitions, as is now practised in European countries and 
America, and offering of prizes for the best agricultural exhibits are bound to ope¬ 
rate towards increased interest in cultivation. Mass education especially in agri¬ 
culture and intensive agricultural practices on approved lines will surely enhance 
crop production in India. 
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some Aspects of Marketing and cost of trans. 

PORTATION OF COTTON 


BY 

AJAIB SINGH, B.Sc. (Agri.), 
and 

PARTAP SINGH BHULLAR, B.Sc, (Agri.) 

Preface 

This paper contains the results of a part of research work carried out by 
Messrs, Ajaib Singh, B.Sc. (Agri.), and Partap Singh, B.Sc. (Agri.), Scholars of the 
Indian Central Cotton Committee. 

These scholars attended the full course of lectures in economics with the M.A. 
classes of the Punjab University, Lahore, which formed a background for the 
research work which they carried out under the guidance of the undersigned for 
the remaining two years. Two of their papers, namely, 

(1) Report on an enquiry into the local consumption of kapas in the Lyallpur 

district in 1930-31 and 

(2) Report on an inquiry into the sources of seed supply of cotton in the 

Lyallpur District for the year 1930-31 and 1931-32, 
have already been published in Vol. Ill, Part VI, of this Journal* The Indian 
Central Cotton Committee paid the scholarships of these scholars ; their travelling 
expenses were paid by the Punjab Government. 


LABH SINGH, 

Professor of Agriculture , Punjab 4 Lyallpur . 

Introduction 

This paper is the outcome of an enquiry conducted to ascertain the conditions 
under which kapas (seed-cotton) is transported from villages to the Lyallpur 
market for sale. The main object of the inquiry was to see if there is any difference 
in the cost of transportation of kapas on metalled and unmetalled roads. Later, 
it was decided to include some other points in connection with the marketing 
of kup<& that could be easily investigated along with the main inquiry. A copy 
of tile questionnaire drawn up for this purpose is given in the Appendix. 
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The LyaUpur market selected for this inquiry is the most important cotton 
market in the canal colonies of the Punjab. Four metalled and eight nnmetalled 
roads converge into the town from various parts of the district. The area served 
by the market is extensive, sometimes extending as far as 33 miles, and covering 
some parts of the adjacent district of Jhang as well. 


Period covered by the inquiry.—The inquiry was commenced in November, 
1931, and continued till April, 1932, thus covering practically the whole of the 
cotton season. During this period visits were paid to the market frequently 
though not daily, because along with this inquiry other research work in connection 
with the determination of boll-weight was also being carried out. 

Transportation of kapas .—Kapas in the Lyallpur district is transported 
mostly in carts. Some kapas, especially that from Jhang district, also comes on 
camels. The carts used for the transport of kapas are provided with gunny 
cloth sides called pallia. Kapas is loaded in carts a day before it is to arrive in the 
market. The cartmen start early or late in the night according to the distance they 
have to cover, so as to reach the market before noon the next day. The carts 
loaded with kapas travel 2 to 21 miles an hour. 

Marketing of cotton. -There are two markets at Lyallpur for the sale of wheat, 
oil-seeds, gur, etc. They are situated in the town. Cotton is not sold there because 
there is not sufficient space for the carts to stand. Kapas, therefore, is sold outside 
the town in front of the cotton ginning and pressing factories. The carts arriving 
in the morning line up in front of the factories. The representatives of buyers 
start their inspection of carts at about ten and go on doing this till 12 noon, when 
the actual sales begin. The Artis (commission agents) come from the market 
to take part in the sales on behalf of the sellers. The buyers go to each cart or 
carts belonging to one owner and give their bids under cover of a cloth to the 
commission agent who represents the seller. Each lot goes to the highest bidder. 
The carts that are sold are taken to the factories where actual weighing of lcapas 
takes place. The carts and cartmen are sometimes not free to go until late in the 

evening. 

As regards the loads carried on return journey, the cartmen, most of whom 
were cultivators from the villages, and had as a matter of course to return to their 
villages, were asked in the morning if they expected to carry any load while return¬ 
ing. Out of a total of 964 cartmen only 174 (i.e. 18-2 per cent) replied in the 
affirmative. It was not possible to obtain this information as to the actual loads 
carried because the carts left the town in the evening from different places and in 
different directions. 
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Proportion of kapas brought to the market by growers and by middlemen —The 
following table gives the number of cartloads belonging to the growers and middle¬ 
men separately for each month of the inquiry. The carts were selected at random. 
The figures, therefore, give a fairly representative idea of the proportion of two 
olasses of carts brought to the market:— 


Month 

Totaljfo. 
of carte 

| Carts belonging to 

Percentage of 

Culti¬ 

vators 

Middle¬ 

men 

Cultivators' 
carts to 
the total 

Middlemen’* 
carts to 
the tot*n 

November 

883 

44 

1 

| 289 

13*2 

1 «6. g 

December 

94 

20 

14 

21-3 , 

! 78-7 

January . 

39 

18 

21 

wt.. 

. ‘BS 8 

February . 

192 

51 

141 

26-G 

; 73-4 

March 

177 

65 

112 

86-7 

: 68 3 

April 

119 

52 

67 

43-7 

•50-3 

Total 

954 

250 

704 

1 

26*2 

73 8 


As will be seen from this table the percentage of cultivators bringing their 
own cotton to the market was on an average 26*2. It was very low in the begin¬ 
ning of the season (13 per cent), but later on it went up considerably (46 per cent). 
This shows that cultivators do not bring their kapas directly to the market till late 
in the season when they have picked enough cotton to make full loads for then 
carts and have also more leisure. 

The proportion of the cartloads brought to the market by middlemen and 
cultivators might be taken as a criterion ot the extent to which the cultivators sold 
their kapas through the middlemen. But as the average weight of a middleman's 
and cultivator's cartload might not be the same, the quantity of kapas marketed by 
the two kinds of sellers was also ascertained. The total weight of 363 cartloads, 
the weight of which could be ascertained from the commission agents, was 9,656 
mda. 38 tat*. Of this 2,290 mds 2 srs or 22*7 per cent was brought by .the 
producers themselves and 7,366 mds. 36 srs. or 76*3 per cent by the middleman. 
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In order to see the effect of distance on the proportion of kapas marketed by 
cultivators and middlemen the following table was prepared. The carts have l>een 
divided into three classes, viz .— 

(1) Coming from places within 10 miles of the market. 

(2) From 11 to 20 miles of the market. 

( 8 ) From over 20 miles. 


Distance from the 
market 

Total No. 
of carts 

1 Carts belonging to 

1 

Percentage of 

Culti¬ 

vators 

_ 

Middle¬ 

men 

' 1 

Cultivators* 

, carts to 
, the total 

I 

1 Middlemen’s 
| carts to 
| the total 

Up to 10 mile* . 

1 150 

73 

86 

45*9 

1 54*1 

11 to 20 miles 

1 561 

134 

427 

23*9 

' 76*1 

Above 20 miles . 

234 

1 

43 

191 

* 18-4 

81*0 

Total 

954 

250 

704 

20*2 

1 73*8 


It would be seen that the percentage of kapas brought to the market directly 
by the producers decreases as the distance from the market increases. Cultivators 
within 10 miles of the market sold 45‘9 percent of their cotton directly in the 
market. In the ease of those living within 11 to 20 miles and over 20 miles from 
the market the percentage of cotton sold direct in the market came to 23*9 and 
18*4 respectively. 

Load per cart .—A cart on an average carried 26 mds. 29 srs. of kapas. 
Loads during this inquiry were observed to vary from 9 mds. to 40 mds. 37 
srs. The weights of cartloads belonging to middlemen and growers are given in 
the following table: - 


Ow ner of kapas 


Cultivator 

Middlemen 


Minimum 

Maximum 

Average 

load 

load 

load 

Mds. 

Srs. 

Mds. 

Srs. 



9 

0 

38 

7 



10 

32 

40 

37 




The average load per cart on metalled roads was 28 mds. 39 srs. and on 
nnmetailed roads 24 mds. 7 srs. 

Distance travelled by carts .—Tho total mileage travelled by 954 carts came to 
15,391 miles of which 6,893 miles were on metalled and 8,498 miles on unmetalled 
roads. This comes to 16 • 1 miles per cart (7 * 2 miles on metalled and 8 • 9 miles on 
unmetalled roads). The maximum distance travelled by a cart was 33 miles. 

Cost of transportation .—Freight is charged by cartmen at a certain rate per 
maund, which depends on the distance of a place from the market. The average 
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rate per maund for all carts travelling on an average 7 • 2 miles on metalled and 8 • 9 
miles on unmetalled roads comes to Re. 0-3-4, whioh oomes to 2 • 6 pies per mile* 
Effect of distance and the nature of road on the cost of transportation .—In order 
to study the effect of distance on the cost of transportation it was essential to 
eliminate the effoot of the nature of road. For this purpose only those carts were 
taken whioh travelled the entire distance either on metalled or unmetalled roads. 
The relative data is given in the following table:— 









marketing and cost 1 of (transportation of cotton 099 

; ; 

Thus, on an average, the prices of Deai and American cottons were lower in 
the villages by Re. -/8/5 and Re. -/9/8 per maun l respectively. The average cost 
of transportation comes to Re. -/3/4 per maurul. To this must be added about 
Re. -/8/9 per maund for Deai and Re. -/4/6 per maund for Amerioan ootton for 
expenses incurred in the market. The total cost of transportation and marketing, 
therefore, comes to Re. -/7/1 for Deai and Re. -/7/10 for Amerioan cotton. 
It thus leaves Re. -/1/4 per maund in Deai and Re. -/1/10 per maund in American 
cotton as the profit of the village middleman. This does not seem to be an exces¬ 
sive profit for all the trouble and risk he has to take. 

Carta hired or owned .—As stated previously, 20*2 per cent of the carts investi¬ 
gated t>elonged to cultivators and 73*8 per cent to middlemen. It was found that 
not all the cultivators brought their kapaa on their own carts and not all middlemen 
on hired ones. Eleven carts (=4 * 4 per cent of the carts bringing growers’ cotton) 
were found to be hired by the growers who brought their kapaa to the market. 
In the case of middlemen 78 carts (=11*2 per cent of the carts bringing middle¬ 
men’s cotton to the market) were their own. 

The benefit of transportation of kapaa , however, goes mostly to the agricul¬ 
turist. Of the 954 carts investigated only 13 or 1*4 per cent belonged to 
professional cartmen, the remaining 941 carts (98*0 per cent) belonged to the 
cultivators who supplemented their income from cultivation by plying carts. 

Main conclusions 

1. Only 22*7 per cent of kapaa that came to the market belonged to the 
growers, the rest of it was marketed through middlemen. 

2. In the beginning of the season more cotton came to the market through 
middlemen. As the season advanced the proportion of kapaa marketed direot 
by growers increased. 

3. A greater proportion of kapaa grown in the neighbourhood of the market 
is marketed directly by the growers. From long distances more cotton comes to 
the market through middlemen. 

4. Average load per cart came to 20 mds. 29 srs, and the average distance 
travelled to 10* 1 miles. 

5. Nature of the road does not affeot the cost of transportation very muoh 
for short distances. It has its effect, however, for long distances. 

0. Difference between the village and the market rates, after deducting the 
cost of transportation and marketing was found to be Re. -/1/4 per maund in 
Deai and Re. -/1/10 per maund in Amerioan ootton, which works out to be about 
1*5 per cent of the village prices and does not appear to be excessive considering 
the risk and trouble involved in marketing. 
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Appendix I 

Questionnaire for investigation into some aspects of marketing and cost of 

transportation of cotton 

1. Date. 

2. Name of the market. 

3. Seller of kapas 

(a) Name. 

(b) Residence. 

(c) Profession (zamindar or a shopkeejwr). 

4. Name of the commission agent. 

5. Weight of kapas in the maiket. 

6. Means of conveyance :— 

(a) What conveyance used. 

(b) Hired or owned. 

(c) If hired, the hire rate per maund. 

(d) If owned, the rate charged by other cartmen from that village during 

those days. 

(c) Is the owner of the conveyance a professional conveyor or practises it only 
as a subsidiary business ? 

7. Means of communication:— 

(а) Small village road—miles. 

(б) Unmetalled District Board road—miles. 

(c) Metalled road—miles. 

8. General:— 

(а) Tho price at which the cotton is sold. 

(б) Load to l*o carried on icturn journey, if any. 

(r) Village rate. 
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The difference of village and market prices of Deai cotton 


Serial No* 
of a 

quotation 
from a 
village 

Bate 

Village price 

Market price 

Difference 

. 


- 

Rs 

• 

• 

Rs 

A. 

p. 

Rs. A* 

p. 

l 

4th November 1931 

5 

4 

0 

6 

2 

0 

0 14 

0 

2 

Ditto 

5 

4 

0 

6 

2 

0 

0 14 

0 

3 

Ditto 

5 

2 

0 

6 

2 

0 

1 0 

0 

4 

Ditto 

5 

4 

6 

6 

2 

0 

0 13 

6 

5 

Ditto 

5 

6 

6 

0 

2 

0 

0 11 

6 

0 

5th November 1931 

5 

8 

0 

5 

16 

9 

0 7 

9 

7 

Ditto 

5 

8 

0 

5 

15 

9 

0 7 

9 

8 

Ditto 

5 

8 

0 

5 

16 

9 

0 7 

9 

9 

Ditto 

5 

8 

0 

5 

15 

9 

0 7 

9 

10 

Ditto 

5 

8 

0 

5 

15 

9 

0 7 

9 

11 

6th November 1931 

5 

6 

0 

5 

13 

3 

0 7 

3 

12 

Ditto 

5 

8 

0 

5 

13 

3 

0 5 

3 

13 

Ditto 

5 

8 

0 

5 

13 

3 

0 6 

3 

14 

Ditto 

5 

8 

0 

5 

13 

3 

0 6 

3 

15 

Ditto 

5 

4 

0 

5 

13 

3 

0 9 

3 

JO 

Ditto 

5 

8 

0 

5 

13 

3 

0 5 

3 

17 

7th November 1931 

5 

4 

0 

5 

14 

0 

0 10 

0 

18 

Ditto 

5 

9 

0 

5 

14 

0 

0 5 

0 

19 

Ditto 

5 

9 

0 

5 

14 

0 

0 5 

0 

20 

Ditto 

5 

8 

6 

5 

14 

0 

0 6 

6 

21 

Ditto . . i 

5 

10 

0 

5 

14 

0 

0 4 

0 

22 

9th Novomber 1931 . . | 

5 

10 

0 

5 

13 

0 

0 3 

0 

23 

12 th November 1931 . 

5 

11 

0 

5 

12 

0 

0 1 

0 

24 

13th November 1931 . 

5 

8 

0 

5 

14 

3 

0 6 

3 

25 

18th November 1931 . 

5 

10 

0 

6 

2 

0 

0 8 

0 

26 

Ditto 

5 

11 

0 

6 

2 

0 

0 7 

0 

27 

Ditto 

5 

8 

0 

6 

2 

0 

0 10 

0 

28 

Ditto 

5 

8 

0 

6 

2 

0 

0 10 

0 

29 

19th November 1931 

5 

0 

0 

6 

2 

0 

1 2 

0 

30 

Ditto 

5 

12 

0 

6 

2 

0 

0 6 

0 

31 

20th November 1931 . 

5 

6 

0 

6 

2 

0 

0 12 

0 

32 

Ditto 

5 

11 

0 

6 

2 

0 

0 7 

0 

33 

2 Lit November 1931 . 

5 

10 

0 

6 

2 

0 

0 8 

0 

34 

Ditto 

5 

10 

0 

6 

2 

0 

0 8 

0 

35 

23rd November 1931 

5 

10 

0 

6 

4 

0 

0 10 

0 

36 

24th Novembor 1931 . 

5 

8 

0 

6 

2 

0 

0 10 

0 

37 

Ditto 

5 

8 

0 

6 

2 

0 

0 10 

0 

38 

Ditto 

5 

8 

0 

6 

2 

0 

0 10 

0 

39 

26th November 1931 . 

5 

8 

6 

6 

2 

0 

0 9 

6 

40 

27th November 1931 

6 

0 

0 

6 

7 

0 

0 7 

0 
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Serial No. 
of a 

quotation 
from a 
village 

Date 

Village price 

Market price 

Difference 



Rs. 

A. 

P. 

Rs. 

A. 

P. 

Rs. 

A. 

P. 

41 

10th December 193) 

6 

2 

6 

7 

6 

0 

1 

3 

6 

42 

Ditto 

7 

4 

0 

7 

6 

0 

0 

2 

0 

43 

Ditto 

6 

12 

0 

7 

6 

0 

0 

10 

0 

44 

Ditto 

6 

8 

0 

n 

4 

6 

0 

0 

14 

0 

45 

Ditto 

6 

8 

0 

7 

6 

0 

0 

14 

0 

46 

16 th December 1931 

6 

4 

0 

6 

12 

0 

0 

8 

0 

47 

27th January 1932 

7 

0 

0 

7 

12 

0 

0 

12 

0 

48 

23rd February 1932 

6 

13 

0 

7 

8 

0 

0 

11 

0 

49 

Ditto 

7 

2 

0 

7 

8 

0 

0 

6 

0 

50 

Ditto 

7 

2 

0 

7 

8 

0 

0 

6 

0 

51 

23rd February 1932 

0 

4 

0 

7 

8 

0 

1 

4 

0 

52 

27th Fubruarv 1932 

7 

2 

0 

n 

4 

4 

0 

0 

2 

0 

53 

2nd March 1932 . 

7 

2 

0 

7 

6 

0 

0 

4 

0 

54 

3rd March 1932 

7 

0 

0 

7 

1 

0 

0 

1 

0 

55 

Ditto 

7 

0 

0 

! 7 

1 

0 

0 

1 

0 

56 

Ditto 

6 

12 

0 

7 

1 

0 

0 

5 

0 

57 

4th March 1932 

6 

4 

0 

7 

0 

0 

0 

12 

0 

58 

Ditto 

6 

10 

0 

7 

0 

0 

0 

6 

0 


Total 

341 

G 

6 

371 

15 

6 

30 

9 

0 


Average 

5 

i 

14 

2 

6 

6 

7 ; 

I 

0 

8 

5 
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Appendix II (B) 

The, difference of village and market prices of American cotton 


Serial No. 
of a 

quotation 
from a 
village 

Date 

Village price 

Market pi ice 

1 

Difference 




1 Rs 

i 

. A. 

p. 

Rb. a. 

p. 

Ks. A. 

P. 

1 

10th November 1933 


i 

1 6 

12 

0 

7 6 

0 

0 9 

0 

2 

13th November 193 J . 


1 6 

8 

0 

7 4 

0 

0 12 

0 

3 

Ditto 


6 

8 

0 

7 4 

0 

0 12 

0 

4 

Ditto 


6 

8 

0 

7 4 

0 

0 12 

0 

5 

Ditto 


6 

12 

0 

7 4 

0 

0 8 

0 

6 

Ditto 


6 

14 

0 

7 4 

0 

0 6 

0 

7 

11th November 1931 


6 

0 

0 

7 2 

6 

1 2 

6 

8 

18bh November 1931 


6 

12 

0 

7 7 

0 

0 11 

0 

9 

19 th November 1931 


6 

8 

0 

7 4 

0 

0 12 

0 

10 

Ditto 


6 

10 

0 

7 7 

0 

0 13 

0 

11 

20tli November 193 » 


6 

11 

0 

7 4 

0 

0 9 

0 

12 

Ditto 


6 

10 

0 

7 4 

0 

0 10 

0 

13 

Ditto 


6 

8 

0 

7 4 

0 

0 12 

0 

14 

Ditto 


6 

8 

0 

7 4 

0 

0 12 

0 

15 

Ditto 


6 

11 

0 

7 4 

0 

0 9 

0 

16 

21st November 1931 


6 

12 

0 

7 4 

0 

0 8 

0 

17 

23rd November 1931 


6 

10 

0 

7 4 

0 

0 10 

0 

18 

Ditto 


i 6 

8 

0 

7 4 

0 

0 12 

0 

19 

24th November 1931 


6 

8 

0 

7 6 

0 

0 14 

0 

20 

Ditto 


« 

8 

0 

7 6 

0 

0 14 

0 

21 

Ditto 


6 

8 

0 

7 4 

0 

0 12 

0 

22 

Ditto 


6 

2 

6 

7 4 

0 

1 1 

6 

23 

Ditto 


6 

0 

0 

7 4 

0 

1 4 

0 

24 

26th November 1931 


7 

0 

0 

7 8 

0 

0 8 

0 

25 

Ditto 


1 7 

0 

0 

7 8 

0 

0 8 

0 

26 

Ditto 

■ t 

6 

8 

0 

7 4 

0 

0 12 

0 

27 

27th November 1931 

1 

6 

14 

0 

7 6 

0 

0 7 

0 

28 

Ditto 


6 

14 

0 

7 5 

0 

0 7 

0 

29 

10th December 1931 . 


8 

4 

0 

8 12 

0 

0 8 

0 

30 

Ditto 


8 

8 

0 

8 12 

0 

0 4 

0 

31 

Ditto 


8 

8 

0 

8 12 

0 

0 4 

o 

32 

Ditto 


8 

4 

0 

8 12 

0 

0 8 

0 

33 

Ditto 


7 . 

12 

0 

8 12 

0 

1 0 

o 

34 

16th December 1931 . 


7 

2 

0 

7 12 

0 

0 10 

o 

35 

Ditto 


7 

5 

9 

7 12 

0 

0 6 

a 

36 

Ditto 


7 

4 

0 

7 12 

0 

0 8 

o 

37 

Ditto 


7 

4 

0 

7 12 

0 

0 8 

0 

38 

Ditto 


7 

4 

0 

7 12 

0 

0 8 

o 

39 

17th December 1931 

• 

7 

0 

0 

7 12 

0 

0 12 

o 

40 

Ditto 

• 

7 

2 

0 

7 12 

0 

0 10 

0 


* 3 
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Serial No. 
of a 

quotation 
from a 
village 

Date 

Village price 

Market price 

l 

1 

_ 

Difference 




Re. 

A* 

P. 

Rs. 

A. 

P. 

Rs. A. 

P. 

41 

25th January 1932 

e • 

8 

2 

0 

8 

8 

0 

0 6 

0 

42 

23rd February 1932 

• • 

8 

1 

0 

8 

12 

0 

0 11 

0 

43 

Ditto 

• • 

8 

4 

0 

8 

12 

0 

0 8 

0 

44 

Ditto 

• • 

8 

3 

0 

8 

12 

0 

0 9 

0 

45 

Ditto 

• • 

8 

2 

0 

8 

12 

0 

0 10 

0 

46 

Ditto 

« • 

8 

4 

0 

8 

12 

0 

0 8 

0 

47 

Ditto 

• • 

8 

4 

0 

8 

12 

0 

0 8 

0 

48 

24th February 1932 


7 

8 

0 

8 

6 

0 

0 14 

0 

49 

Ditto 

• • 

7 

8 

0 

8 

6 

0 

0 14 

0 

50 

Ditto 


7 

12 

0 

8 

6 

0 

0 10 

0 

51 

Ditto 

• • 

8 

0 

0 

8 

6 

0 

0 6 

0 

52 

Ditto 


8 

0 

0 

8 

6 

0 

0 6 

0 

53 

25th February 1932 


7 

4 

0 

8 

6 

0 

1 2 

0 

54 

Ditto 


8 

4 

0 

8 

6 

0 

0 2 

0 

55 

Ditto 

• • 

8 

0 

0 

8 

6 

0 

0 6 

0 

56 

26th February 1932 

• • 

8 

2 

0 

8 

8 

0 

0 6 

0 

57 

27th February 1932 

• • 

8 

3 

0 

8 

10 

0 

0 7 

0 

58 

3rd March 1932 


8 

0 

0 

8 

6 

0 

0 6 

0 

59 

Ditto 


8 

0 

0 

8 

5 

0 

0 5 

0 

60 

Ditto 


8 

0 

0 

8 

5 

0 

0 5 

0 

61 

Ditto 


7 

12 

0 

8 

5 

0 

0 9 

0 


Total 

443 

11 

3 

480 

10 

6 

36 16 

3 


Average 

7 

4 

5 

7 

14 

1 

0 9 

8 






STUDY OF AGRICULTURAL CONDITIONS UNDER 
WHICH DESI AND AMERICAN COTTONS ARE 
GROWN IN THE LYALLPUR DISTRCT 

BY 

SANTOKH SINGH JAGGI, B.Sc. (Agri.) 

Indian Central Cotton Committee Scholar 
Introduction 

Being one of the important money crops in the Canal Colonies of the Punjab, 
cotton has naturally received a good deal of attention from the Agricultural 
Department. One of the improvements, brought about by the Department, is 
the introduction of American cotton in the Punjab. The area under this cotton 
expanded rapidly in the beginning, but it began to shrink after 1926, which was 
a year of partial failure for the American cotton. Some cultivators gave up its 
cultivation entirely, whereas others replaced it partly by Desi cotton. At present, 
there are many cultivators who grow both Deal and American cottons more or 
less side by side. It was, therefore, considered that a study of the agricultural 
conditions under which theso two cottons are grown by the cultivators would 
be interesting from the economic as well as the commercial point of view. For 
this reason, the enquiry, the results of which are given in this report, was under¬ 
taken under the guidance of the Professor of Agriculture, Punjab Agricultural 
College, Lyallpur. 

Method of enquiry . —Before starting the enquiry, the following questionnaire 
was drawn up to obtain the required information. 

Questionnaire — 

1. Name of the village. 

2. Name of the cultivator. 

3. Area under cotton of each farmer interrogated. 

(a) Desi cotton. 

( b ) American cotton. 

4. Total outturn of seed-cotton in maunds. 

(а) Desi cotton. 

(б) American cottop. 


( 703 ) 
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S. Condition of soil, viz., whether condition of soil was same for both or 
better for American than Desi. 


6. Number of irrigations:— 

(а) Desi cotton. 

(б) American cotton. 

7. Name of the preceding crop in case of 

(a) Desi cotton, 

(b) American cotton. 

8. Manuring—directly to cotton and indireotly to the orop preceding 

cotton in the case of (a) Desi, (b) American. Kind of manure and 
quantity if possible. 

9. Number of hoeings and inter-ploughings in case of (a) Desi, ( b) American. 

A number of villages, in which both Desi and American cottons are grown, 

were selected tentatively in consultation with the District Work Staff. The investi¬ 
gator then went to these villages and interrogated cultivators individually to elicit 
the required information. As is usual in such enquiries, the cultivators, at first, 
suspected the motive of the enquiry when they were asked to give the figures of 
yield of kapas (seed-cotton). But when the real motive was explained some of 
them, who were intelligent, consented to give the information. Even then it is 
possible that the figures of yield given by them may be lower than the actual; 
but it does not affeot this enquiry, because it would be same for both Desi and 
American oottons. 

The enquiry lasted from February to middle of July, 1933. Sixty-four 
villages were visited and 953 cultivators interrogated. 

The total area dealt with in this enquiry was 4747 acres. Of this area, 2555 
acres were under Desi cotton and 2192 acres under American cotton. 

The average yield per acre of both these cottons is set out in the following 
table (weighted mean yield per acre). 



Desi cotton 


American ootton 


Total area 

Total 

Outturn 


Total 

Outturn 

outturn of 
seed-cotton 

per aero 

Total area 

outturn of 
seed-cotton 

per rtore 

Acres 

Mds. 

Mds. 

Acres 

Mds. 

Mds. 

2,555 

i 1,453) 

4* 48 

2,192 

11,737) 

5*85 
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In the preceding table are given the average yields of all the farmers inter¬ 
rogated. In individual cases, the yield varied from 1 md. to 28 mds. per aore in 
case of Deai cotton, and 1 to 24 mds. per acre in case of American cotton. The 
frequency of various levels of yield is contained in the table given below:— 

Deai cotton j American cotton 


Yield per acre in maunds 

Actual 

area 



yielding 


Acres 

Up to 1 maund . 

73| 

Above 1 to 2 mds. . 1 

206 

i 

y, 2 to 3 ,f • • i 

426 

$f 3 to 4 ,, 

570 

i, 4 to 6 ,, * 

491J 

i 

tt 5 to 6 ,, . ' 

354$ 

t » 8 to 7 „ • 

178$ 

9, 7 to 8 „ • 

113 

,, 8 to 9 99 

57$ 

„ 9 to 10 9, . 

46 

9 , 10 to 11 99 . 

6 

11 to 12 „ 

16 

,, 12 to 13 99 

7$ 

„ 13 to 14 , 

1$ 

„ 14 to 15 „ . 

1$ 

„ 15 to 16 „ . 

1$ 

20 mds. per acre . 


22 99 »» • 

4 

24 99 »> 

• 

28 » m • • 

1 


Per cent 
to total 
area 

Actual 

area 

yielding 

Per cent 
to total 
area 


Acies 


2-9 

14$ 

0*7 

8-1 

136$ 

6-24 

16*7 

265$ 

12*1 

22-3 

414 

18 9 

19*2 

325 

14-82 

13-9 

380 

17-88 

7-0 

219 

10-0 

4-4 

179$ 

8-1 

2*2 

79$ 

8-64 

1*8 

97$ 

4*6 

0*23 

13$ 

0*6 

0*63 

35$ 

1*6 

0*30 

13 

0*6 

0*05 

12 

0*64 

0*05 

$ 

0*02 

0*05 

1 $ 

0*06 


3$ 

0*20 

0*15 

• • 

•. 

•• 

• 

% 

0-06 

0*04 

• • 

. . 
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Effect of soil conditions on yield.— Cotton does not do well in very light 
soils. American cotton is still more unsuitable for such soils. Soils in Toba 
Tek Singh and Samundari tehsils of the Lyallpur District are light. Very little 
American cotton is, therefore, grown in these tehsils . Prevalent types of soil 
in the Lyallpur and Jaranwala tehsils of this district are light loam and loam. 
Both Desi and American cottons are grown in many villages of these tehsils* • 

A cultivator considers a loam, which tends to be somewhat clayey and retains 
moisture well, to be a good soil. If a soil is manured it is also considered good for 
one or two years by a cultivator even after the year in which manure was applied. 
For practical purposes he generally puts soils in two main classes, viz., rich and 
poor. In rich soils he generally includes loam tending to be somewhat stiff 
and soils which were manured during the past one or two years or on which legu¬ 
minous crops such as berseem (Trifolium alexandrinum), shaftal (Trifolium resu- 
pinatum) or senji (Melilotus parviflora) were grown previously. Light and saltish 
lands or those lands which were not manured previously, are considered to be poor. 
Very stiff soils are not commonly met with in this district and wherever they 
are, they are not generally put under cotton. It was impossible to subject soils of 
the villages investigated to an actual chemical or physical test. The cultivator 
was asked whether, according to his own judgment, he considered the soil put 
under cotton to be rich or poor as described above. 

Of the 956 cultivators who were interrogated, 362 stated that the soil in which 
they had sown American cotton was better than that sown with Desi cotton. In 
594 cases the soil under both Desi and American cottons was considered to be 
similar. The average yield per acre of Desi and American cotton under similar 
soil conditions is given below :— 


Variety of cotton 

Area 

Total outturn 
of hapas 
(seed-ootton) 

Outturn per 
acre 


i 

Acres 

Mds. 

Mds. 

Desi ...... 

1,039} 

4,497} 

4-3 

American. 

1,0891 j 

4,926} 

4*5 


It is interesting to note that during the yew of enquiry under similar soil 
conditions, there was practically no difference in the yield of Desi and Amerioan 
cottons, that of the former being 4*3 maunds and that of the latter 4*5 maunds 
per acre. 

* Ihe villages studied for this enquiry are situated in these two tehsils. 
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Cultivators generally sow Amerioan cotton on good soil. The yield of American 
ootton under superior and that of Thai under inferior soil conditions is set out 
briefly in the table given below:— 




Total outturn 

Outturn 

Variety of cotton 

Area 

of kapas 
(seed-cotton) 

per acio 


Acres 

Mds. 

Mds. 

Desi . 

1,002 

5,0461 

4*75 

Amerioan. 

930* 

5,784* 

ft- 15 


Naturally, as the soil for Amerioan ootton is superior to that for Desi, the 
yield per acre of Amerioan ootton is here higher than that of Desi ootton. 


Number of irrigations .—The zamindars keep no written record of irrigations 
given to the crops; but still an effort was made to ascertain from them the number 
of irrigations given to these two oottons. These figures have not got much 
absolute value but they are good enough to give a comparative idea of the irriga¬ 
tions applied to Desi and Amerioan cottons. 

The information collected is given in the following table:— 


Number of 
irrigations 

Desi ootton 

Actual area Per cent to 

receiving total area 

American cotton 

Vctual area Per cent to 

receiving total area 

1 . 

51 

0-2 

11 

0-5 

2 

94* 

3-7 

H 

| 

0*2 

n . 

570J 

22-35 

97} 

4*4 

4 . 

925} 

36 2 

530J 

24'* 

5 . . 1 

709* 

30-14 

719 

$2-7 

ft . 

70 

3-0 

018 1 

23 1 


m 




7 . 

70} 

2-8 

80* 

3-7 

8 . 

341 

1 • 35 

95 

4*3 

ft . 

! u ! 

0 0(5 

9} | 

0*4 

10 . 

! •• 1 



0*8 

12 . 

1 

5 

0-2 

11 

0- 5 


The number of irrigations most commonly given to American cotton seems 


to be four to six and to Desi ootton three to fivo. 


o 
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Previous crops .-—The various crops which preceded American tod Deal 
cottons in the cases investigated are given in the following table :— 



Desi cotton 

American cotton 

Name of the preceding crop 

A dual area 

Per cent to 
the total 
area 

Actual area 

P<*r cent to 
t ho total 
area 


Acres 


Acres 


Wheat .... 

1,6741 

65*5 

800 

36*5 

Toria (Brassica campestris) . 

2404 

9*0 

278 i 

12-7 

Gram .... 

208| 

8*2 

173 

7*9 

Cultivated fallow. 

3004 

120 

3714 

16-9 

Sugarcane .... 

14J 

0*0 

674 

3*1 

Maize and senji (Melilotus 
parviflora ), shaftal (Tri- 
folium resupinatum) 

501 

2 0 

400 

18*2 

Other fodders— ohari (Andro- 
pogon Sorghum ), ear son 

(Brassica campestris) , and 
turnips, etc. 

331 

1*3 

59} ' 

2*7 

Cotton .... 

121 

0*5 

251 

3 • 2 

Vegetables and condiments 1 
(melons, onions, lobaoco, ! 
etc.) j 

| 0*3 

1 

16} 

l 

0*8 

: 


2,555 

1000 

2,192 

100-0 

- 


From the statement given above it would be seen that 65 per cent of fye 
area under Desi cotton oomes after wheat; 18 per cent after toria {Brassin 
campestris) and gram ; and only 17 per oent after cultivated fallow, sugar can, 
maize, senji (Melilotus parviflora) and vegetables. In the case of American oottox 
36*5 per oent of the area follows wheat, 20*5 per oent toria (Brassica campestris 
and gram and 43 per oent follows cultivated fallow, sugarcane, maize, senji, 
fodders and vegetables. It would thus appear that American cotton is given 
better land than Desi cotton. 


Manuring .—Farmyard manure is the only manure which is applied generally 
by the cultivators. On an average a cultivator applies from 10 to 16 cartloads' °* 
this manure per aore. Its average composition is given below:— 


Per cent" 


Moisture 
Organic matter 
Nitrogen 
PA . . 

K,0 . 


J.430 

0.240 

0.320 
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The table given below shows separately the percentage of the total area under 
Desi and American cottons manured directly and indirectly :— 



Desi cotton 

American cotton 

Particulars 

Actual 

area 

manured 

Per cent 
to total 
area 

Actual 

area 

manured 

Per cent 
to total 
area 


Acres 

i 

Acres 


Direct manure (applied to 
cotton) 

552 

21*6 

796 

36*3 

Indirect manure (applied to 
previous crop) 

223 

8*7 

i 

768 

34*5 

1 

Total area manured 

775 

30*3 

1,554 1 

1 70*8 


From tho above table, it is quite clear that American cotton receives much 
more manure, directly as well as indirectly, than Desi cotton. 

Hoeing and inter-culture - -Educated and intelligent cultivators sow their 
cotton in lines, but the average uneducated man still sows his cotton by broad¬ 
casting. In the villages surveyed, which are inhabited by small cultivators, only 
a small area was found to be sown in lines. Cotton sown in lines is frequently 
inter-oultured by hoes drawn by bullocks. Broadcasted cotton is either hand-hoed 
or inter-ploughed with Desi plough once or twice in July and August. The 
extent of inter-ploughing is shown in the following table:— 

Desi cotton j American cotton 


Particulars 


Actual 

area 

Per cent 
to total 
men 

l 

, Actual 

| area 

Per cent 
to total 
area 




Aeies 

I 

Aucs 


No inter-ploughing 

• 

44J 

1-7 

39* 

1*8 

Inter-ploughing 
plough once 

with 

Desi 

2,372 i 

92*9 

1,967 

89*3 

Inter-ploughing 
plough twice 

with 

■ 

DC81 

I3NJ 

5* 4 

195} 

8*9 




2,655 

100*0 

I 

2,102 

100-0 
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These figures show that almost all of the ootton, both Dsri and American, 
is hoed with the Deri plough; only 1*8 per cent of the cotton area remained 
without inter-culture. 

Hoeing with khurpa or kasula. Hand-hoeing with these hand tools is given 
in some oases in addition to inter-ploughing. It varied from cultivator to culti¬ 
vator. This praotiee was more common among farmers oultivAting their own lands 
than among tenants. The extent of hand-hoeing is given in the following table:— 


No. of hand- 

Den cotton 

American ootton 

hoeings 

Actual area 
receiving 

Per cent to ! 
total area j 

Actual area 
receiving 

Per cent to 
total area 


Acres 


Acres 


No hoeing 

1,2871 

50-4 

9071 

41*36 

1 hoeing . 

795 

311 

774 

36-3 

2 hoeings • 

436J 

17-1 

437J 

29-0 

3 hoeings . 

32 

1*2 

G5i 

30 

4 hoeings . 

i H 

0-2 

n 

0*36 


These hooings were in addition to inter-plougbing. It would be seen that on the 
whole American ootton received slightly more hand-hoeings. 


Summary 

(1) In all 64 villages were visited and 963 oultivators interrogated for the 
purpose of this enquiry. 

(2) 2666 acres of Deri ootton and 2192 acres of American ootton were dealt 
with. 

(3) The yield of Desi ootton varied from 1 to 28 mds. and that of American 
cotton from 1 to 24 mds. per acre. The average yield per acre was 4*48 mds. 
for Desi ootton and 6*36 mds. for American ootton. 

(4) Chi. the whole, American cotton was grown under more favourable condi¬ 
tions with regard to soil, irrigation, manure, etc. 

(6) Ndmber of irrigations given to ootton varied from one to twelve. 
Generally the number of irrigations given to Desi and American cottons varied 
Sam three to five.and four to six respectively. 
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(6) Sixty *five per cent of the area under Dea % cotton was sown after wheat 
18 per cent after toria (Brasttica campestris ), gram and cotton; and 17 per cent 
after cultivated fallow, sugarcane, maize, senji (Melilokut parviflora) and vege¬ 
tables. The extent of previous cropping in the case of American cotton was: 

Per cent 

Wheat t • • i # • # , 36*0 

Toria (Brassioa campestria) and gram . • * » 20*5 

Cultivated fallow, sugarcane, maize, senji (MeUlotua parvi - 
flora), vegetables, etc. • . * * . . 43*0 

(7) 21*6 per cent of the area under Desi cotton was manured directly and 
8 • 7 per cent indireotly. In the case of American cotton 36*3 per cent of the area 
was manured directly and 34*5 per cent indirectly. 



CAUSES OF FLUCTUATION OF AREA UNDER COTTON 
IN THE CANAL COLONIES OF THE PUNJAB 


t t • BY iiii 

SANTOKH SINGH JAGGI, B.So. (Agbi.), 

Indian Central Cotton Committee Scholar 
Introduction 

The area under cotton in the Punjab shows a great variation from year to 
year. There may be as much as 51 per cent variation between two consecutive 
years as in 1914-15 and 1915-16. The area under cotton during 1914-15 was 
1,087,763 acres but it fell to 826,604 acres during the following year. The study 
of the factors which bring about such a large variation is interesting, from the 
commercial as well as the agricultural point of view. 

Object. —This enquiry was undertaken to study the causes responsible for the 
fluctuation of the area under cotton in the Punjab. 

Scope of the enquiry. The enquiry was confined to the tracts irrigated by 
the main canals only, for most of the cotton in the Punjab is grown in these traots. 
The tracts irrigated by the following canals were included in this enquiry :— 

1. Lower Chenab. 

2. Upper Chenab. 

3. Lower Bari Doab. 

4. Upper Bari Doab. 

5. Lower Jhelum 

6. Upper Jhelum. 

Source* of data. —The data have been collected from the following sources :—• 

(1) Annual Reports of the Punjab Irrigation Department. 

(2) Season and Crop Reports of the Punjab Agricultural Department. 

(3) Lai Kitabs* of the Punjab Revenue Department. 

The figures of area under different crops were taken from the Annual Reports 
of the Punjab Irrigation Department, for all the years studied. The figures for 
prices and outturns were given in the Reports of the Irrigation Department only 

•Lai Kitab is a book maintained by the village accountant (Pattvari) which 
contains agricultural statistics, 

( 712 ) 
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from 1921-22 onwards, so the figures relating to the period prior to that year 
(1921-22) have been taken fioni the Season and Crop Reports. But in the 
Season and Crop Reports these figures are given by districts. The average of 
the districts comprising the tract has, therefore, been taken as the average of the 
tract irrigated by a canal. 

Figures for the area under cotton and sugarcane in a number of villages in the 
Ly allpur District, in which sugarcane is an important crop, were taken from the 
Lai Kitabs . 

Factors causing fluctuations in area. —Below are given the factors which can 
possibly affect the area under cotton :— 

(1) Market price of cotton during the previous year 

(2) Condition of previous year’s cotton crop or yield per acre in the 

previous year. 

(3) Area under other competing crops such as sugarcane and maize. 

(4) Supply of canal water at sowing time. 

The effect of each factor is discussed separately below:— 

1. Price of cotton during the previous year 

The prices of agricultural produce should naturally affect the choice of the 
cultivator in the preparation of his cropping scheme. In the present case, area 
under ootton and cotton prices during the previous year were studied statistically. 
The co-efficients of correlation between these two variables were calculated for 
various traots and are given in the following table :— 

Showing co-effluent* of correlation between price of cotton in the previous year and 
area under cotton in the following year 

'* i 

l 

Serial Name of the tract 

No. 

I 

1 Lower Chenab . ... -f *81 ±*048 

2 Upper Chenab .+*83 ±*050 

3 Lower Bari Doab.+ • 78 ± * 000 

4 Upper Bari Doab.+ ' S3 ± • 044 

5 Lower Jhelum .... . i + •OOi’OSD 

Upper Jhclum . + , 40±*150 


Co efficients of cor* 
relation 


6 
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Judged by iho teste of significance, all these co-effieiente of correlation are 
highly significant. The co-efficients of correlation are quite high for all the canals, 
excepting Lower Jhelum and Upper Jhelum Canals, which means that either 
the cultivators on these canals are not very progressive, or other conditions are not 
favourable for increasing the area under other alternative crops. Such a high 
degree of positive correlation shows that high prices of cotton are followed largely 
by an increase in the area under cotton during the following year. 

The relation between the area under cotton and cotton prices during the 
previous year has been represented graphically in synchronised Graphs 1 and 
2 for the two principal oanals, viz., Lower Chenab Canal and Lower Bari Doah 
Canal. It would be seen from these graphs that both the area and the prioes 
curves run fairly in the same direction. 



Area in thousand 



Price in rupees per maund 
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Graph " 2 


(Ihowiag efleot of price of ootton on the m under ootton in (he 
lf»wer feed Poeb Cekel Oottny 
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2. Condition of thh fbbvious year’s cotton obop as judged by the yield 

PBB AOBB 

It is quite natural that the condition of a crop, in other words, the yield per 
acre obtained during a particular year should affect the area under that crop during 
the following year. The extent of the effeot of this factor has been calculated 
mathematically and given in the following table for the American ootton alone and 
for both “ Desi ” and Amerioan cottons together :— 


Showing co-efliciente of correlation between yield per acre in the previoue year 
and area under cotton in the follounng year . 






Co-efficient* of correlation 

Serial 

No. 

Name of the tract 

Area under 
ootton 
(Dee* and 
Amerioan) 

Percentage 
area under 
American 
cotton 

Both Dsn 
and 

Amerioan 

cottons 

Amerioan 
cotton r 
only 



-,-■ i 

(Average for the whole period) 


I 

Lower Chenab 

276,390 

67-3 

+ • 204 * 13 

+ •844*07 

8 

Upper Chenab 

30,862 

50*9 

+ *60db*10 

+ •67 ±-13 

3 

Lower Bari Doab 

162.972 

82-6 

+ *03± • 16 

+ •67 ±*16 

4 

Upper Bari Doab 

179,729 

2*9 

+ -30±*12 

+ *61±*15 

6 

Lower Jhelum 

88,806 

82-7 

4* • 154 * 13 

+ •474 19 

6 

Upper Jhelum 

45,539 

91*9 

+ •044*21 

+ -14+-24 

The co-efficients of correlation, though all positive, are small except in the 
case of Upper Chenab Canal which has got comparatively only a small area under 
cotton. The yield per acre, therefore, taking both Desi and American cottons 
together, does not seem to influence the area under this crop in the following year. 
On the other hand, the area under the American cotton is influenced considerably 
by the yield of this crop during the previous year, as shown by the co-efficients 
of correlation which are fairly high and positive. The co-efficient of correlation 
is highest for the Lower Chenab Canal where both Deei and American cottons are 
often grown side by side by the same cultivator. So here, a decrease in area under 
American cotton is followed by an increase in area under Desi ootton. On the 
Upper Jhelum Canal, American cotton occupies 92 per cent of thp area under 

p 2 
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cotton and here the yield per acre affect* the area under Amwioan cotton feast 
of all as shown by the low co-efflcient of correlation (r « + * 14 ± *24). 

N. B. -It may be noted that the figures for yields per acre are not actual yields 
but are the results of estimates made by the Irrigation and Revenue staff. If actual 
yields had been available, the effect of this factor would have been -hewn more 

dearly. 

3. Abba under cremes competing crops 


Sugarcane and maize are the main orops which compete with ootton. One 
would therefore, naturally think that if the area under competing crops increases 
the area under ootton should decrease and vice versa. The effect of both these 
competing orops has been studied separately. 

Sugarcane. —To study quantitatively the efifeot of the area under cane on the 
area under ootton, oo-effioients of correlation between the areas under these two 
crops have been calculated for aU the tracts under study and are given in the 
following table :—- 

Showing the co-efficients of correlation between area under sugarcane and area 

under cotton. 


Serial 

No. 

Name of the traot 

Area under 
sugarcane 
(average 
for 

the whole 
period) 

Percentage 
of area 
under cane 
to that 
under 
cotton 

Co-efficienH 

of 

correlation 

1 

Lower Chenab ...» 

62,930 

19*1 

+0-16±0*135 

2 

Upper Chenab . 

6,891 

22*4 

+0-36±0 14 

3 

Lower Ban Doab . • • 

. 7,207 

4*4 

-r 0 19±0*168 

4 

Upper Ban Doab 

33,066 

18 4 

+0 06±0* 14 

5 

Lowor Jhelum . 

6,388 

7*2 

+0*02±<M4 

6 

Upper Jhelum 

6,026 

11 03 

-0 19±018 


The above table does not lead us to any definite conclusion about the relation¬ 
ship between the area under sugarcane and that under ootton. The errors of 
sampling are too high. 

To remove this difficulty and to study further the effect of this factor more 
thoroughly sixteen villages in the Lyallpur Distriot in whioh cane and ootton are 
grown by the same cultivator were sampled and statistical study was continued. 
The data relating to the acreage under sugarcane and ootton are given in Table V. 

The coxjsffioient of correlation between the area under cotton and that under 
sugarcane was found to be —0*56 ±0*087. Here it is clearly shown that an 
increase in area under sngaroane brings about a decrease in the area under ootton 
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and vice versa . This relation is further illustrated in Graph 3. In this graph 
the peaks of one curve are exaotly against the depressions of the other. 



Graph 3 

Showing effect of area under sugarcane on that under cotton i# 1$ villages in the 
LyalJpur District 
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Maize .—This orop also grows during the summer season and competes with 
cotton. The effect of area under this crop on the area under ootton was calculated 
quantitatively and is given in the following table 

Showing co-efficients of correlation between area under maize and area under 

cotton. 


Serial 

No. 

Name of the tract 

Area under 
maize in 
acres 
(average 
for the 
whole 
period^ 

Percentage 
of area 
under 
maize to 
area under 
cotton 

Co-efficients 
of 

correlation 

1 

Lower Chenab . * . 

92,538 

33*4 

—-51±-10 

2 

Upper Chenab .... 

5,126 

16*7 

—*22±'15 

3 

Lower Bari Doab 

27,617 

16*9 

+ -21±-10 

4 

Upper Bari Doab 

60,522 

33*7 

-••81 ±'47 

5 

Lower Jhelum 

16,672 

18*7 

+-16±-15 

6 

Upper Jhelum 

4,724 

10*3 

—-07±-18 


As was expected oo-effioientB of correlation are negative with the exception of 
Lower Bari Doab and Lawer Jhelum Canals. It means that generally the area 
under maize adversely affects the area under cotton. 

N. B .—It may be noted that the relative prices of competing crops are of obvious 
importance but the study did not extend to these factors. 

4. Supply op canal water at sowing time 

Usually there is enough water in the perennial canals of the Punjab during 
April and May when ootton is sown. The area under ootton is, therefore, deter¬ 
mined generally by the other factors already discussed. But in certain years as 
in 1914-15,1920-21 and 1921-22, canal water supply at the sowing time beoame 
a limiting factor. As no quantitative data regarding water-supply during the 
sowing time could be obtained, the effect of this factor could not be studied statis¬ 
tically. The instances given above are based on the statements, made by the 
Director of Land . Reoords in the Season and Crop Reports, regarding water- 
supply at sewing time of ootton, 
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5. Summary of chief findings 

(1) The area under cotton in the canal-iraigated tracts varies considerably 
from year to year. There may be as much as 90 per cent variation between two 
consecutive years as in 1914-15 and 1915-16 in case of Lower Jhelum Canal 
Colony. 

(2) The main factor responsible for this variation is the price of cotton during 
the previous year. The co-efficients of correlation between these two variables 
have been worked out and are given on page 713. 

(3) The correlation between the yield per acre during the previous year and 
the area under cotton, when both Desi and American cottons are taken together, 
is insignificant. If, however, the Amerioan cotton alone be taken into considera¬ 
tion, it has been found that a low yield per acre is followed by a decreased area 
under this crop. The effect of this factor has been studied statistically. 

(4) The area under sugarcane does not seem to affect the area under cotton 
when we take the whole tract into consideration. However, if we take only those 
villages into account (as in Lyallpur District) where sugarcane and cotton are 
grown by the same cultivator, it is clearly shown that an increase in area under 
sugarcane brings about a decrease in area under cotton and vice versa. 

(5) There is usually enough water in the Punjab canals at the sowing time 
of cotton but in some years such as 1914-15, 1920-21 and 1921-22 scarcity of 
canal-water also becomes a limiting factor with regard to the area under cotton. 
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Prices of kapas (seed-cotton) in rupees per maund (82 lbs.) in the main canal-irrigated tracts 
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Table IV 

Showing area under sugarcane and maize (in acres) in the main canal-irrigated 
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Table V 

Showing area under cotton and sugarcane in 16 villages in the Lyallpur District 


Year 

Total area 
under cotton 
in all the 

16 villages 
studied 

Average area 
per village 

Total area 
under sugar¬ 
cane in all 
the villages 

Average area 
under sugar¬ 
cane per 
village 


Acres 

Acres 

Acres 

Acres 

1903 

2,177 

136 

1,287 

80 

1904 

2,012 

120 

1,225 

77 

1906 

1,747 

109 

1,017 

64 

1907 

1,470 

92 

1,501 

94 

1908 

1,847 

115 

1,448 

91 

1909 

1,313 

82 

1,729 

108 

1910 

1,708 

107 

1,524 

95 

1911 

2,771 

173 

1,021 

64 

1912 

2,486 

155 

1,407 

88 

1913 

2,325 

145 

1,624 

95 

1914 

2,641 

165 

1,380 

86 

1916 

1,403 

91 

1,520 

95 

1910 

1,529 

96 

1,758 

110 

1917 

2,324 

145 

1,814 

113 

1918 

3,700 

231 

1,292 

81 

1919 

4,581 

, 280 

1,112 

70 

1920 

4,206 

i 203 

i 

1,310 

82 

1921 

2,110 

132 

1,613 

101 

1922 

1*751 

1 109 

2,047 

128 

1923 

3,340 

209 

1,662 

104 
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Year 

Total area 
under cotton 
in all the 

16 villages 
studied 

Average area 
per village 

Total area 
under sugar¬ 
cane in all 
the villages 

Average area 
under sugar* 
cane per 
village 


Acres 

Acres 

Acres 

Acres 

1924 

5,115 

320 

1,060 

66 

1925 

5,703 

356 

959 

60 

1926 

5,203 

325 

1,405 

88 

1927 

; 4,139 

259 

1,430 

89 

1928 . . . j 

| 5,466 

342 

961 

60 

1929 

5,690 j 

356 J 

871 

54 


1930 


4,903 


310 


1,630 


102 






SERIAL EXPERIMENTS* 

BY 

R. D. BOSE, B.Sc., 

Officiating Assistant Economic Botanist , Pusa 

It is indeed a matter of great satisfaction to find that the oonduot of field- 
experiments on modem systems of lay-out is a subject which has now attracted the 
attention of most of the agricultural workers in this country. Modern designs of 
field-experimentations based on the recommendations of Fisher, etc., are hardly a 
decade old, and their wide application to cultural, varietal, manurial and other 
experiments is sufficient testimony of their comparative reliability. A field-ex¬ 
perimentalist has to derive his results in the face of such odds, as errors due to soil 
heterogeneity, errors of weighing and measurements, errors brought about by 
irregular sowings and defective gormination, errors brought about by the incidence 
of diseases and pests and many others. Fisher’s analysis of variance has provided 
a method of interpreting field results and gives a value of the residual error of the 
experiment after eliminating errors due to soi« hoterogeneity, varieties, treatments, 
eto. Nevertheless, the conclusions drawn from any one such experiment are 
strictly true for the particular soil and climatic conditions under which the ex¬ 
periment has been conducted. 

The object of most varietal or manurial trials is to determine which particular 
treatment is the best for the special conditions of the locality or climate under 
which the experiment has been conducted. With this aim most experiments are 
laid out and their results often provide material for basing recommendations for 
any improved variety or manurial treatment. It is, however, not very safe to base 
recommendations on the results obtained from a single experiment conducted for 
a single season. It is quite possible that the same treatments may respond differ¬ 
entially when subjected to varying soil and seasonal conditions. In order to 
determine whether the behaviour of different varieties or treatments holds good 
under average conditions, we should invariably base our conclusions on the accu¬ 
mulated data obtained from a series of years, at least three years or more, and if 
possible, covering different sets of soil and climatic conditions. Such a trial is 
usually called a serial trial, and as the method of combining results of suoh serial 
trials is not generally known in this oountry, an attempt has been made in this 
paper to indicate the prin ciples involved. 

♦ Paper submitted to the 22nd meeting of the Indian Science Congress, Calcutta, 

193$. 
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All field-experiments must be well planned and carefully laid out, for no 
amount of statistical efficiency can yield reliable results from unreliable and meagre 
data. They should be repeated for a number of seasons and, if possible, under 
various sets of conditions. It is not very desirable to reject one or more treatments 
after a single year’s experience on the ptea that this treatment has proved inferior 
to the others. This fact as well as the method of calculating serial experiments 
will be illustrated by the yield trial with oats conducted by the writer at Pusa 
and Karnal during the period 1931-32 to 1933-34. 

• Eleven hybrids, A to K, and two selections, L and M, were tried in randomized 
blocks, for three consecutive years, under irrigated conditions at Karnal and non- 
irrigated conditions at Pusa. The following yields were recorded in the first year 
of the experiment:— 

Table I 


Total yields of Pusa oats taken from five plot*, each 1,000 square feet in area ( 1931-32 ) 



Yields 





Varieties 






Locality 

and 

rank 

A 

B C 

I> 

' 

K 

F 

G 

! 

H 

1 

J 

1 K 

! L u 

! 

i 

Pusa 

Yields in 
lb. 

1 

|127*5 

128*5 122*0 

! 

131*5 

[ 

^154*5 

174*0 

151*0 

111*0 

f 

116*5 

! 

159-0 

136*0 

221-5 161-0 


Rank 

9 

10 11 

8 

5 

2 

6 

13 

1 12 

4 

7 

1 1 j 3 

Karnal . 

Yields in 
lb. 

| 206-5 

146-5 210*5 

203-0 

178*5 

172*0 

j 218*5 

182*5 

164*0 

221-5 

197-0 

169-0178 *0 


Rank i 

! 4 

13 3 

5 

8 | 

1° 

2 

7 

31 

1 1 

• 

12 9 


If we wore to base our conclusions regarding the yielding powers of the oat 
types under trial, we would certainly say that for conditions such as those obtained 
at Pusa, Type L wa*r the heaviest yield or and Type C a very indifferent one and if 
we were to rejoct the poor-yielding types once for all, Type C would easily go out. 
Considering the Karnal results, on the other hand, wo note that Type C was one 
of the bost yielders, whereas Type L was one of the worst, and if any types were to 
be thrown out of the experiment because of their poor behaviour, L would 
certainly be one of them. 

Without rejecting any type from the experiment, this trial was repeated for 
three years at each place and the following yields based on plot areas of 1,000 
square feet each were recorded. 

It may be mentioned, however, that in combining the data at the two 
localities, it is assumed that they constitute a random sample of localities at which 
the crop could be grown, under weather conditions supposed to bo represented by 
a random sample of 3 years under consideration. The number in the sample is 
obviously too small for any definite conclusions but the method of analysis indi¬ 
cated in the following pages will show how it is possible to extract maximum 
information from a data of this kindt 





Yields of Pusa oats in lbs • from plots 1,000 square feet in area 
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It will be noted from the preceding table that the variables under oon- 
slderation are:— 

(1) Localities—Pusa and Karaal. 

(2) Seasons—1931-32, 1932-33 and 1933-34. 

(3) Varieties—Hybrids A to K and Types L and M 

(4) Blocks—6 replications of each type. 

The variable-square method may be used for the determination of the sums of 
squares and the total variance as well as variances due to localities, seasons, 
varieties, and blocks are determined in the usual way by taking the sum of squares 
of the total yieldsx>f each item, localities, seasons, etc,, dividing by the number of 
plots contributing to each total, deducting the correction factor and dividing the 
sum of squares so obtained by the appropriate degrees of freedom. Thus the 
varianoe due to seasons is :— 

(4326 *5) 2 + (5860-5) 2 + (6122-0) 2 

L 130 

Having determined the variances for the individual items shown above, we 
have to calculate the interaction between any two of these variables laken together, 
and finally the interactions between any throe of these items combined together. 
The sum of squares contributed by all these components deducted from the total 
3 um of squares will ultimately yield the sum of squares for the residual error. 

The interaction between any two variables such as blocks and localities is 
indicated by “ blocks x localities” and is calculated as follows :— 

Table III 

Combined yields of blocks and localities 



1 

2 

3 

4 


Blocks 


Localities 

Block 

totals 

Pusa Karaal 

1707'5 1488*5 3196*0 

1711*6 1525*0 3236*6 

1620*0 1616*5 3236*5 

1678*0 1681*0 3359*0 

1621*0 1660*0 3281*0 


5 

Locality totals 


8338*0 


7971*0 


16309 
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The block yields in each locality in the above table have been derived by 
adding together block yields of the three seasons in each locality. Thus the first 
block yield for Pusa, viz. 9 1707*6=466*0 + 616*6 -f 626*0 lb. 

Total sum of squares for blocks and localities (9 degrees of freedom) 
(1707*6)* + (1488*6)* + (1711*6)*. + (1660*0)* 


= 1278*3644 

Sum of squares for blocks (4 d. /.) 


(3196*0)* + (3236*6)*. + (3281*0)* 



= 197*7744 

Sumnf squares for localities (1 d.f.) 

(8338)* + (7971)* 

=- c.f. = 346*3664 

195 

Interaction between blocks x localities (4 d.f.) 

= Total S. S. blocks and localities—(S. S. blocks + S. S. localities) 

= 1278*3644 — (197*7744 + 345*3564) = 735*2236. 

Wo may note that the sum of squares due to the combined effects of blocks 
and localities is 1278*3544 and is much greater than the additive effeot of these 
two variables as represented by their sums of squares taken together, i.e., 197 * 7744 
+ 345*3564 or 643*1308. This suggests that the interaction of blocks and 
localities has exerted a definite influence on the variability of the experiment and 
must, therefore, be eliminated from the total sum of squares. 

In this way the first order interactions between the undermentioned variables 
have to be calculated :— 

(1) Blocks x localities 

(2) Blocks x seasons 

(3) Blocks X varieties 

(4) Varieties X seasons 

(5) Varieties x localities 
and (6) localities x seasons. 

After this the second order interactions, or the interactions between three 
variables taken at a time, are to be calculated. They are interactions between :— 

(1) Localities x seasons x varieties 

(2) Localities x seasons x blocks 

(3) Localities X blocks x varieties 
and (4) Seasons x blooks x varieties. 

Table IV shows the combined effect of localities x seasons x varieties. 

B 2 





bined yields of localities X seasons x varieties (excluding block effect ) 
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The varietal totals in this table have been secured by summing together the 
plot yields of each variety in all the five blocks in each experiment. 

Total sum of squares for localities, seasons and varieties 

(127-5) 2 + (123-5)® .... + (253*0) 2 
--c./. = 41340-0744. 


5 


Sums of squares for localities, seasons and varieties are 345*3564,14475-2784 
and 12297 • 1744, respectively. Interactions between seasons x localities, seasons 
X varieties, and varieties x localities are 5955*6086, 3839*0216 and 1314*1769, 
respectively. 


Therefore the interaction between localities X seasons x varieties 


= Total S. S. localities, seasons and varieties—(S. S. localities + 8* S. 
seasons + S. S. varieties + interactions between seasons X localities 
+ seasons X varieties 4 varieties x localities) 

= 41340*0744—(345-3564 + 14475*2784 + 12297*1744 + 6955*6086 
+ 3839*0216 + 1314*1769) 

= 3113-4781. 



736 


AGRICULTURE AND LIVE-STOCK IN INDIA 


[V. 


•s 

Vt 

I 8 

i * 
I 't 
£ f 

1 ^ 

1 

-a 

4S 

.a 

8 


»lsT 


In 

O 


-0 

O 


■8 


rrj ° _ 

I cx 

o 

©1 

h- 


1 «5 

05 

X 

CO 

•2 © > 

• 


• 


© o 

S.H” 

CO 

& 


C4 











o 

pH 



C5 

> 

X 

o 

X 

Cl 

In 

C5 

10 

CO 

o 

9 

CO 

t'- 

o 

1> 

rO 

Cl 

i 

pj 

05 

0 


pH 

»0 





CO 


w 





g 

co 


Cl 

lO 

3 

CO 

CO 

OS 

-* 

9 

-f 

*o 

CO 

CO 

c* 


CO 

CO 

1> 

to 






05 

»o 

r>- 


g 


yf 

co 

Cl 

© 


CO 

Cl 

o 



l> 



<2 2 ? 
O © 

I| 

<« §T 







CD 

X 


r- 

10 

t- 

l> 

t- 

CO 

Cl 

PH 


»’o 

»o 

4 

05 

Hf- 

t> 

05 

pH 

CO 

pH 

Cl 

Cl 

pH 


8*1 

0 


© 


V 

s 

p 


^ ph 01 -01 


pnaaecoixt^aodseoeo 

iOqD'^XC5co©<0^^ 

MCi44Po1i-h£i4iP 


C5»OpHXCO,^«-HI©eOCO 

V'O^OOQOSwoOCOCq 

-Hiodciio^HOst^oco 

»WHMth W WOOiN 

ooos^^i^ibiioP 

pH Tf< 


I 

a 


5 s 


4 ) 

OQ 


fl5®N«NNMW«NOO 
>0C0CD^O5^X»OOl»Ot^ 
OOhO 1CH w WOJ^H 
xc5pHX05*Oi>eocDcocD 

wi«t»i^i»ocflwo 

00OJNt'>o2NWHWW 
pH CO 05 H ” H H 
CM 


COCOOiCOoH'ij'HHOi 

«FP0CQDpt©00Hlf5>OO5 

WWiOOWiNr*OrHWO 

<NN^C0Oh^<0(NhW 

l£ UO <N *0 05 hP CO Ol 4 4 05 
Ml' , HiOp5Hp'005*fl > « 
hHHftQOWHOWN® 
00 PI lO M H W H CM pH 


'f OOOO'N^N^OOOC®^ 
(NH(M ^ 05 05 



I 


VI 









SERIAL EXPERIMENTS 


737 


After eliminating the variances due to individual variables and their first and 
second order interactions it is found that the residual error is considerably reduced. 
The total variance of the experiment is 135*4269 but after all possible eliminations 
the residual variance is reduced to 20*6178. In other words an improvement in 
precision of ^§ 5*6178 or 6*57 times is obtained by using this method of analysis. 

The residual variance is 20*6178 and the standard error of the difference for 
each comparison is obtained by the square root of this number divided by n, the 
number of plots contributing to each total and multiplying this quantity by -\/2. 
The critical difference is obtained by multiplying this standard error of the 
difference by the value of ' given in Fisher’s tables for the 0*01 and 0*05 levels 
of significance, for the number of degrees of freedom equal to that for error. 

It must be remembered, however, that the different items of variance in a 
table of analysis of variance, such as the one presented above, is such as could be 
separated out leaving a residual error and that the * error * to be used as a basis 
for judging the general effect or for the comparison of individual varieties should 
be the one most appropriate for such comparisons. Thus, the residual error is 
the basis for inferring significance of the average cfft cl in the yielding power of the 
different varieties through all seasons. The significance of the various items 
of variance in Table V have been shown by considering the mean square due to 
the residual error as the smaller variance but it is feasible to draw general inferences 
through successive stages as follows :— 


Table V 


Major item of \ariancc 

Basis of error 
for inferring 
significance 

1 

Remarks 

% 

1. Seasons, localities, blocks . 

Residual error 

The average effect ot seasons 

1 or localities is significant, 
while that of blocks is not 
significant 

2. Varieties .... 

Do. 

Average effect through all 
soasons is significant 

3. Varieties x localities 

Do. 

Varieties show differential res¬ 
ponse in the two localities 

4. Varieties x seasons . 

Do. 

Varieties show differential res¬ 
ponse in different seasons 

6. Varieties x localities x 
seasons 

Do. 

Varieties show differential 
response in different locali¬ 
ties during different seasons 
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Table V — contd. 

Major item of variance 

Basis of error 
for inferring 
significance 

Remarks 

6. Varieties . 

7. (a) Varietioh x localities . 

(h) Varieties x seasons 

f (a) Varieties x loca 

1 litie® 

(h) Varieties 

I X seasons 

Varieties X localities 

X seasons 

The same varieties are con¬ 
sistently the best in the 
same localities in most 
years, or in the same years 
in most places 

Relative effects of varieties 
are not uniform in the 
several localities or during 
several years 


For the comparison of varieties, it scorns useful to compare their yield® on the basis 
of (ft) varieties x localities and (*) varieties X seasens, in addition to a com¬ 
parison on the basis of tho residual error. In the present case the comparative 
effects of varieties remain the same wliatevf i be tho basis of error. 

The following table shows that the mean yields per plot, per variety, in the 
two localities are respectively 42*76 and 40- 88 lb., with a mean difference of I • 88 lb. 
The critical difference at the one per cent level of significance being only 
1*1985 lb., the observed difference of 1*88 lb. is statistically significant, suggest¬ 
ing that the oats under trial have generally yielded higher at Pusa than at Karnal. 


Table VI 

Difference of mean yields per plot , per variety , at the two localities 


Localities 

Pusa 

Karnal 

Pusa. 

1 

.. 

—1*88 

Karnal ........ 

+1-88 


Mean yields ....... 

42-76 

40*88 


6. E. of difference — /20 6178 x 2 

195 

Critical difference at 1 per cent, level = S. E. difference X * t ’=1«1885 

Table VII shows the difference of mean yields per plot, per season and suggests 
that significantly higher yields were obtained in 1932-33 than in 1931-32, and that 
the yields produced in 1933-34 were significantly higher than those secured in the 
pmious two seasons. 
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Table VII 


Difference of mean yields per plot 9 per season , ignoring the locality effect 


Seasons 

1931-32 

1932-33 

1933-34 

1831-32 . 


+ 11-80 

+ 13-81 

1932-33 . 

—11•80 


+ 2_|01 

1933 34 . 

—13*81 

—2*01 

- 

Mean yields . ... 

33*28 

45-08 

1 i 

47 09 


S. E. of differenoe=/20*6178 X 2 


V 130 

Critical difference at 1 per cent level = S. E. difference X * t 9 = 1*4507 

Table VIII provides all the possible sets of differences between mean yields of 
the varieties, irrespective of seasons and localities* Positive significant differences 
have been marked for the sake of convenience. Those that are statistically sig¬ 
nificant at the 1 per cent level of significance are double underlined while those 
that are significant at the 5 per cent level are underlined once only. 
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The oonolusions are obvious and a detailed recapitulation of the significant 
differences in the above table seems unnecessary. 

The five highest yielders are shown as M, L, C, J, and G which are ranked in 
this order, but varieties L, C, J and G are not statistically different from each other 
and may all be classed as yielders of the same order. M is superior in yielding 
power to G only and not to any other type of these oats. We can safely conclude, 
therefore, that in C, J and G we have secured three hybrids in which the high- 
yielding capacity of the Pusa parents has been combined with the plump grain 
and other good qualities of the exotic parent. This is a very important finding 
and is one which could be secured only by conducting the experiment for a number 
of years under two different sets of conditions. The influence of season on the 
different varieties is very marked as will be evident from the yields of the different 
varieties obtained in the different seasons under both Pusa and Kamal conditions. 

The above example should be sufficient to prove the fallacy of basing conclu¬ 
sions about the inherent yielding capacity of different varieties from the results 1 
of a single season and to show the necessity of conducting serial trials to produce 
results of average reliability. 


Summary 

The object of most varietal or manurial trials is to determine which particular 
treatment is the best for the particular conditions of the locality or climate under 
which the experiment has been conducted and generally on the results of such 
trials recommendations are based regarding improved varieties, manurial or 
cultural treatments. It is, however, not very safe to base recommendations on 
the results obtained from a single experiment conducted but for a single season 
as it is quite possible that the same treatment may respond differentially when 
subjected to varying soil and seasonal conditions. This fact is illustrated by the 
result of yield trials conducted with some Pusa oats simultaneoulsy at Pusa and 
Kamal for three consecutive seasons, and the method of combining and calculating 
such results in the form of a serial experiment is described in detail. 
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COMPARISON OF GHEE MAKING FROM CREAM AND 

BUTTER 

BY 

C. N. DAVE, B.Ag., 

College of Agriculture, Poona 

(Reprinted from the Agricultural College Magazine, Poona, Vol. XXVI, No. 4, Fobruary 

1935) 

It has been an established fact that tho disposal of milk in the form of ghee — 
clarified butter—is not an economic proposition,* specially in cities where pure 
milk can be readily disposed at a price varying from 6 to 10 lbs. a rupee. How¬ 
ever, when milk cannot be disposed off economically in any other form, specially 
in villages, it is required to be turned into ghee. 

A systematic study has been made by the writer at the Poona Agricultural 
College Dairy in comparing the two methods of ghee making, viz., from cream and 
from butter. 

Material and methods. —(1) Buffaloes’ milk of known fat percentage was 
separated at 91° F. to 92° F. by using a previously adjusted hand power cream 
separator Alfalaval No. 20. 

(2) The oream obtained was divided into two equal lots “A” and “B” 
after thorough sampling so as to enable uniform distribution of butter fat in each 
lot. 

(3) Cream of lot “ A ” was melted for ghee, while lot “ B ” was turned into 
butter which after working was clarified into ghee. Each lot of cream and butter 
was subjected to heat from 215° F. to 218° F. for ghee making. 

(4) Time, labour and material required for various operations were recorded. 

* V ide article on “ The comparison of economics of disposal of milk and its 
products Agricultural College Magazine, Vol. XXV, September 1933. 


( 742 ) 




COMPARISON OF QHBB MAKINO UROM OltEAM AND BUTTER 


748 


Results ,—Day to day data of experiment are given at length in Appendix 
“ A ”, a consolidated review of which is given in the following table :— 


Table I 


Showing the outturn of ghee from cream and butter 


No. 

Name of dairy produce 

Quantity in 
lb* 

Percentage tc 
milk 


(a) From cream 



1 

Milk ....... 

525-50 

* • 

2 

Butter fat ... . . 

40-411 

7*69 

3 

Cream .... 

78-50 

14*93 

4 

Separated milk ..... 

444-2d 

84-53 

5 

Ghee . 

1 

1 , 

34-75 

6'60 


1 1 

(b) From butter 



1 

Milk . . 

525*50 

. • 

2 

Butter fat ...... 

40-411 

7'69 

3 

Cream .... 

78' 50 

14' 93 

4 

Separated milk. 

444*25 

84*53 

5 

Butter .... 

46 97 

8-94 

6 

Butter milk . 

87'25 

16-60 

7 

Ghee . 

I 

35'75 

6'80 


The above table shows that the average percentage of fat in milk is 7*69 
and that the yield of cream and butter is about 15 per cent and 9 per cent of milk 
respectively. It is also seen that by converting 100 lbs. of milk into ghee by two 
different methods, viz., from cream and butter, the latter yielded 0-2 lbs. more 
ghee than the former. The casein residue left after each clarification of cream 
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and butter was weighed separately and got analysed by the Agricultural Chemist 
to Government of Bombay, Poona, for the fat oontent as given below :— 

Table II 


Showing the percentage of fat in casein residue from cream-ghee and butter- ghee 


Quantity 

of 

milk 

Percent¬ 
age of fat 
in milk 

1 

Dairy produce melted 

Quantity 
of casein 
residue 

1 

i 

Percent- 1 
age of fat ' 
in casein j 

1 

! 

Quantity 
of fat in 
casein 

Name 

Quantity 

lbs. 

i 



lbs. 

! 

lbs. , 

! 

lbs. 

i 

525* 50 1 

7*09 

Cream 

78*50 

13-60 ! 

1 

2100 ! 

2*835 

525*50 

1*69 

Butter 

46*97 

0*81 

1 

36*05 j 

0*292 


It will be seen from the above table that the yield of oream-oasein is more 
by about 17 times than that of butter-casein, which is due to its partial presence 
in cream, while the same is almost removed from cream by way of buttermilk during 
the process of butter making. With regard to the quantity of fat in each, it will be 
seen that the cream casein holds 10 times more butter fat than the butter-casein. 
It was also observed that the particles of cream-casein were of larger size than those 
of butter-casein. 

Table III gives the financial aspeot of the two methods of ghee making. 

Table III 

Showing the economic aspect of the two methods of ghee making 


No. 

Name of 
method 

Name of 
dairy 
produce 

Quan¬ 

tity 

Bate 

I! 

Total 

grpM 

value 

Coat of 
produc¬ 
tion aa 
per 

Appendix 

B 

Net 

value 

milled 

Net 
realiaa- 
tionper 
100 Jba. 
erf milk 




lbs. 


Be. a. v. 

Bf. A. P. 

Bs. A. P. 

to. A. P. 

Bs. 

1 

Cream-pAee 

i. Separated 
milk 

444*26 

20 lbe. a 
rupee. 

22 3 6 

1 

i 





! 






•48 4 6 

t m 

44 12 6 

8*621 


' 

11. Qh M 

34*76 

0 12 0 

26 1 0 

j 





2 

Butter-fAef 

t. Separated 

444*26 

elTu*?'* 

22 8 6 








i milk 


rupee. 









1L Butter* 

87*26 

0 0 8 

0 10 0 


•48 11 2 

e » u 

42 18 8 

8*160 



milk 


for 2 lbe. 








: 

* 

111. Mm 


0 12 0 

26 13 0 







i 


36*76 j 

per lb. 


■ 
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Summary 

(1) Qreem-ghee fetches Re. 0*371 (4*55 per cent) more than that of butter¬ 
ies for every 100 lbs. of milk. ^ 

(2) Butt er-ghee possesses a peculiar pleasant aroma as compared with that 
of cream -ghee. 

(3) Butter-piee presented a uniform granular appearance with bigger grains, 
while in case of cream -ghee the grains were small, not uniform with greasy 
appearance, i.e., the cream -ghee was wanting in qualities which the ghee market 
demands. 

(4) For preparing one lb. ghee it required 2 lbs. fuel in the case of cream-grAee 
and 1J lbs. in case of butter-ghee. 

(5) There was a loss of 1*09 lbs. of fat from oream-gAee and 0*89 lbs. of fat 
from butter -ghee while converting 7 * 69 lbs of butter fat into ghee by the two 
different methods. 



Showing day to day data of two methods of ghoe making , viz., from butter and from cream 


























Serial No. 
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' Appendix B 

Showing the cost of manufacture of dairy produce 


Serial Depreciation and Labour and 

No. Name of dairy produce interest vide material vide 

Appendix C Appendix D 


Total cost 


1 Cream-ghee 

2 Butter •ghee 


Rs. a. p. 
0 6 9 
2 9 8 


Rs. A. P. 

3 1 2 

4 4 3 


Rs. A. p. 
3 7 11 
6 13 11 



Appendix C 

Showing interest on capital and depreciation on appliances used 


appliances 


Aifalavul No. 

20 . 

2 Champian Chum 
No. II. 

3 Butter worker . 

4 Butter making 
appliances— 

one butter scoop, 
one cream squeeze, 
one pair Scotch, 
bands one daily 
Thermometer, 
one butter- 
sieve, three 
washing* brushes. 


Purchased 

price 

Rate of 
deprecia¬ 
tion per 
year 

For six days 

Total 

Interest 
on capital 
9 por cent 

Deprecia¬ 

tion 

l 

Rs. A. r. 

Per cent 

Rs. a. r. 

Rs. \. p. 

R^. K. T . 

120 0 0 

10 

0 2 10 

0 3 2 

0 6 0 

140 0 0 

60 

0 3 3 

1 2 5 

1 6 8 

100 0 0 

25 

0 2 4 

0 6 7 

0 8 11 

160 0 0 

100 

0 0 4 

0 4 0 

0 4 4 

16 0 0 

1 

1 

10 

0 0 4 

0 0 6 

0 0 9 

i 

i 

0 9 1 

2 0 7 

2 9 8 
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Appendix D 

Showing labour and material required for various operations 




Male labour required 
for 

Labour and material required for ghas maklnjjrom 

Date 




Cream 


Butter 




Sepa* 

Putter 

Labour 

Material 

(fuel) 

Labour 

Material 

(fuel) 



ration of 
milk 
hours 

making 

hours 

Male 

hours 

Female 

hours 

Male 

hours 

Femalo 

hours 







lbs. 



lbs. 

8-11*88 

- 

1* 

... 

... 

... 

... 

... 

... 

... 

8-11-88 


3 

... 

... 

... 

... 

... 



10-11-88 


8 

1* 

... 

... 

... 

... 


... 

11-11-88 


8 

1* 

... 

... 

... 

... 

... 


18-11-88 


3 

1* 

1* 

2 

33 




18-11-88 


1 3 

— 

... 

... 


1 

1* 

19 

14-11-88 


t 

»} 

1* 

2 


1 

11 

10 

16-11-88 


... 

1* 




1 

1* 

7 

Total 


16* 

8 

3 



2* 

4* 

45 

Coat Be. 


8 16 

18 0 

0 9 0 



0 8 8 

0 2 3 

0 9 0 






















RELATIONSHIP BETWEEN AGE, FECUNDITY AND 

HATCHABILITY 

BY 

J. HOLMES MARTIN 

AND 

W. M. INSKO, J.R., 

University of Kentucky, Lexington 

(Reprinted from the Harper Adams Utility Poultry Journal , Vol. XIX, No. 7) 

Fertility, liatohability, and production records of S. C. White Leghorn hens 
are given. These liens were seleoted on the basis of production, hatohability, 
egg size, vigour, and freedom from disqualifications. The minimum record for 
hens used in this test was 200 eggs in the pullet year and 450 eggs in the first three 
years. Most of the birds exceeded considerably these minimum requirements. 
Pullet hatching records are not available since no eggs wero sot until the yearling 
year. The records are given in the following table :— 


Age 

No. 

hens 

No. 

eggs set 

Fertility 

Hatch 

Hutch- 

ability 

Chicks 
per hen 




Per cent 

Per cent 

Per cent 


2 

159 

5,892 

89-1 

58*6 

65*8 

21*7 

3 

99 

3,408 

86*8 

60-8 

68*6 

17 5 

4 

84 

2,292 

77*4 

46*5 


12*8 

5 

60 

1,097 

83*1 

56*7 

68*2 

10*3 

6 i 

39 

707 

77*8 

67*6 

740 

10*4 

7 ; 

11 

220 

85*0 

58*6 

60*0 

11*7 

8 

3 

43 

62*8 

61*2 

81*5 

7*3 


While there was a trend toward lower egg records as age increased, yet in no 
case did the average production drop below 100 eggs. The three 8-year-old hens 
averaged 103*3 eggs in their seventh year and the eleven 7-year-old hens 118*3 
eggs in their sixth year. 







ABSTRACTS 


Stadias in the technique of field experiments. II. Sampling for staple 
length determination in cotton trials. With a not* on the standard 
error of estimates of ginning percentage. J. B. Hutchinson and 
V. Q. Pansb. [Ini. J. Agrie. Sci. 5.545) 

(1) Information was collected on halo-length plot by plot in replicated variety 
trials. Combing was done by girls trained for the purpose, and measurements were 
made by skilled observers. 

(2) Similar data were coltoctid on halo-lengths of single plants. Combing was 
done by the same girls, but some sets of measurements were made by semi-skilled 
laboratory assistants. 

(3) It is shown that with skilled obsorvers, five measurements per plot, or per 
plant, are adequate to give a standard error of the mean of 0*5 mm. 

(4) Laboratory assistants varied greatly in their efficiency as measured by the 
standard error of the means of their observations, indicating the necessity of careful 
training and periodical checking of such subordinate stall. 

(5) In replicated plot trials with measurements by skilled observers, within-plot 
variation was responsible for only a small proportion of the error variance. Sampling 
for staple length measurement should, therefore, be plot-wise, and not from the pooled 
product of all plots of a variety. (Authors' abstract ). 


Studies in the technique of field experiments. Ill, Am application of the 

method of co variance to selection for disease resistance in cotton. 

J. B. Hutchinson and V. G. Pansb. (Ind* J. Agrie. Sci. 5» 554) 

An experiment in an investigation of the resistance ofootton strains to root-rot 
disease is described, in which alternate rows of ail plots were sown with a uniform 
control strain. 

Details are given of the application of the method of co-variance to the data ob¬ 
tained. 

The error variance was, in general, reduced to about one half by adjustment for 
the co-variance of control and variety rows, giving the same advantage as would be 
obtained hy doubling the number of plots. 

The scope sad advantages of the method are briefly discussed. (Authors' 
abstract). 
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ABSTRACTS 1H 

A preliminary note on tho classification of cultivated Indian mustards. 

T. S. Sabmis and M. G. Phatak. {Ind. J. Agrie. Sci. 5,559) 

(1) The cultivated Indian mustards belong to Brassica juncea L., Brassica cam * 
pestris L. and Brassica napus L. They have been classified. The principal works 
on tho subject have been reviewed in the introductory chapter. 

(2) The specios have been divided into varieties 'which have again been sub¬ 
divided into types—ten under B. juncea, twenty four under B. campcstn* and four 
under B. napui. 

(3) Tho species and their varieties are fully described and a key to the types has 
been worked out. 

(4) Tho type specimens of different varieties and of the new types have been fully 
described. 

(5) The appendix contains a few observations on tho cultivation, flowering and 
pollination of these mustards. 

(0) The localities from which the original seed samples were obtained are also 
recorded in an appendix. This information will bo helpful in understanding tho geo¬ 
graphical distribution of the Indian mustards. (Authors' absfrait ). 


Some soil-heterogeneity trials at Pusa and the size and shape of 
experimental plots. R. D. Bose. (Ind J. Agrie. Sci . 5, 579) 

Results are reported of soil-heterogeneity experiments conducted for three con- 
secutivo years in tho same field at Pusa with barley, wheat and lentils. 

Tho co efficient, of correlation between contiguous plots was employed as an index 
of soil-hoterogenoity according to Hams’ method and 1x5 and 2x5 combination 
plots were made up for this purpose. Although the coefficients of correlation for 
these two kinds of combinations were not significantly different from one another 
the presence of significant coefficients for each combination denotes definitely that 
the field under consideration was not absolutely uniform. 

Fisher’s analysis of variance was also employed to determine the drift in the 
fertility of the field with the same data. It was found that there was a great deal 
of variation in the yields for columns and veiy little in the rows suggesting that there 
was a fertility gradient in this particular field which ran from west to east. This was 
further seen when contour maps of soil fertility were drawn from results of plot 
yields. 

It is shown that Harris’ method of determining soil-heterogeneity provides a 
measure of heterogeneity present in the whole field but Fisher’s analysis of variance 
not only provides a measure of soil-heterogeneity but also clearly sets forth the direc¬ 
tion of the fertility gradient and should, therefore, bo a more comprehensive method 
for such work. 

A knowledge of the amount and direction of variability in the fertility of any 
experimental field helps in the proper laying out of yield or manurial trials in the right 
direction and gives a measure of the size and shape of plot which ought to be employed* 
The results of the wheat trial have been employ ed to illustrate this fact. (Author's 
abstract)* 
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Influence of temperature and maturity on tbe incidence of eann hemp and 
pigeon pea wilt at Pusa. B. B. Mundkue. (Ind. J. Agric. Sci. 5,609) 

Wilt in sann hemp and pigeon peas is caused at Pusa by Fusarium lasinfectum 
Atk. Weekly records of doaths in the two crops indicated that high soil tempera* 
tures, 28-33°C., favoured the disease in sann hemp and low soil temperatures, 17- 29°C., 
favoured the disease in pigeon peas. The simple and multiple coefficients of correlation 
gave significant values and further indicated that in sann hemp the correlation is 
positive and in pigeon peas, it is negative. It became apparent that sann hemp plants 
became resistant as they matured while the pigeon pea plants became increasingly 
liable to attack by the fungus as they matured. It was also found that tho values of 
partial coefficient of correlation between wilt incidence and soil temperature eliminat¬ 
ing the effect of maturity or between wilt incidence and maturity eliminating the effect 
of soil temperatures, were not significant, showing that the influence of soil tempera¬ 
ture and maturity was a combined one. (Author's abstract ). 


A note on the inheritance of sterility in cotton. J. B. Hutchinson and 
P. D. Gadkabi. (Ind. J. Agric. Sci . 5,619) 

Two sterile rogues appeared in a pure culture of “ Million Dollai ” cot ten gicvn 
in Trinidad B. W. T. One of these sterile plants was distinguished from tho rest of 
the population by its large flowers and complete sterility. The other could not be 
distinguished from the rest of the crop except by its almost complete sterility. A 
progeny of eleven plants was obtained from this plant. All were highly sterile ; one 
was abnormal in appearance. Examination of pollen under the microscope showed 
that a very high proportion of grains was shrivelled and collapsed. 

A fertile F t was obtained by crossing with normal Million Dollar. 

F |f baok-cross and F t data showed that sterility was inher ited as a simple men- 
delian recessive. ( Authors' abstract ). 


Investigation* on the wound-parasitism of certain Fusaria. Anil Mitra. 

(Ind. J. Agric. Sci. 5.632) 

Tho writer collected a number of Fusaria growing saprophytically. To test 
their parasitic properties apples and potatoes were inooulaled with six species of 
Fusarium, viz., F. camptoceras, F. viride, F. diversisporum, F. incamatum, F. 
semitectum and F. moniliforme. F. monilifonne was found after 35 days at room 
temperature (19’ 5°— 22 -8 °C.) to cause a great amount of rot (22-01 per cent) in both 
the “ Kashmir ” and “ Hill" varieties of apples. Potatoes on the other hand were 
attacked only by F. viride (F. solani var. medium Wr.) which caused a dry rot. 
Saltants tested exhibited the same virulenceas their respective parents. As the Fusaria 
that showed parantio activities were capable of growing saprophytically it iB possible 
that if they oknnot infeot healthy fruits and tubers, they may still causeaiotby 
getting into their tissues through accidental wounds. So far as the knowledge of the 
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writer goes there has been no previous report about F. monilifonne and F. viride 
(F . solan i var. medium) as showing wound-parasitism of apples and potatoes respec¬ 
tively. (Author 8 abstract ). 


Studies on Pennisetum typhoid es (Burn.) Stapl and Hubbard [Syn. P. 
typboideum (Rich.) ], the pearl millet. Part II. Spikelet bearing 
bristles. G. N. Rangaswami Ayyangar, V. Gomathinayagam Fzllax 
and P. V. Hariharar. (Ind. J. Agric. Set. 5,638) 

In Pennisetum typhoides (Burm.)—the pearl millct^-syikelet bearing bristles have 
been met with. Their examination sets down the bristle as the prolongation of the 
fascicle axis. Tho spikelet is borne as an appendage, near the end of this prolongation. 
(Authors' abstract ). 


Studies on the determination of digestibility coefficients. L A new 
method of experimentation and computation for directly obtaining the 
digestibility co-efficients of individual feed nutrients in a mixed 
ration. M. Carbery, Indubhtjsan Chatterjeb and Md. Abbot, Hye. 
(Ind. J. Vet. Sci. and Anim. Husb. 4, 295) 

The authors have first given a resume showing the difficulties associated with tho 
prevailing method of calculating digestibilities in a single feed or in a mixture of more 
than one feed. It has been shown that the digestibility values obtained from a defi- 
cient feed, when applied (as is often the procedure) to calculate the individual diges¬ 
tibilities of mixed feed, give unreliable results. The rosults with assumed digesti¬ 
bilities from foroign publications are not always applicable under local conditions. 

These difficulties led the authors to make a new experimental design based on 
graphical representation and multiple regression equation. Fot this purpose six 
bullocks were divided into three pairs and eaoh pair was put in turn itnder 1-lb. 2«3b 
and 3-lb cake in a restricted randomised cyclic order. Paddy straw given ad Jib. was 
the roughage and linseed cake was the concentrate. In this way eighteen values were 
obtained, six under 1-lb, six under 2-lb and six under 3-lb combinations of cake. These 
values were first worked out graphically as follows:— 
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Hare the x axis represents the different dose of cake oonsumed and y axis the com* 
binedconsumption of both straw and cake. The upper curve represents total consump¬ 
tion and the lowor curve total digestion. By extrapolation the amount consumed and 
digested from straw is obtained whereas the amount digested from cake is obtained 
from the slope of the lower curve. In this way each of the individual components, 

, dry matter, organic matter, crude protoin, ether extract, crude fibre and nitro¬ 
gen-free extract, has been separately plotted out with the circle of error on mean. 

As a natural corollary to graphical method, the results have been also worked 
out by multiple regr* ssion equation. 

In the case of straw and cake there were two unknowns. If a and b represent the 
digestible fractions of straw and cake respectively the linear relation is obtained as 
follows: 

y » ax* + bx g > .(1) 

where y = amount digested from straw and cake, x t = amount consumod from straw 
and x, = amount consumed from cake. 

By the application of Gauss’s method equation (1) is converted into 

6 x, y — ag Xj # + bgx^,.(2) 

6 x t y *= agx 1 x l -f b6x a * .(3) 

On these two equations the summations of the values of x x y v x t y t , x x x t , etc., have 
been applied and then by solving the equations the numerical values of a and b, 
the digestibilities of straw and cake have been worked out. In this way the 
individual digostibilities of all components have been obtained ; and the statistical 
analysis of calculated and actual total digestion have given very satisfactory correla¬ 
tion co efficients, except in the case of crude fibre which is the only solitary instance 
where the result has been unsatisfactory. The cause of it has also been suggested. 
The method of calculation has been fully described in appendix IV, 

On the whole the results appear to be liighly encouraging and is likely to remove 
a long felt want since it obviates the necessity of conducting separate trials by single 
feed followed by combined feed thus enabling direot estimation of individual digesti¬ 
bilities in a mixed ration. (I. C.). 


The relation of fruiting to vegetative growth characters in Carabao mango* 
Mangifera indica L. F. G. Galang and Felix D. Lazo. (The Philippine 
Journal of Agriculture* Vol. 6, No. 1.) 

From the observations made there seems to be little doubt that the growth cha¬ 
racters of the shoots and the number and area of the leaves of the Carabao mango 
tree are associated with its fruiting ability. The following conclusions may be deduced 
from the foregoing data; 

1 . There is a relation between the length and diameter of the twigs with fruiting. 
It is apparent that in the case of the non-bearing robust trees in this test there were 
an abundance of vegetative growths of the twigs—-length and diameter—compared 
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with the bearing trees. On the other hand, the average length and diameter of the 
twigs were less on the non-bearing unthrifty tiees them on the bearing trees, except 
in a few eases where the diameter was a little more than those of the bearing twigs. 

2 . There is a relation between the leaf area aud the number of leaves with fruiting. 
As the number of leaves increases, each with a less leaf area, the less fruitful the tree 
becomes as in the case of the non-bearing robust trees. On the other hand, as they 
diminish both in number and dimension as in the case of the non-bearing unthrifty 
trees the less the trees become fruitful. 

3. In the case of tho bearing trees the average length and diameter of the bearing 
twigs were greater than those of the non-bearing twigs. And also there were more 
leaves but with less leaf area. (Extract of the authors' conclusion a). 
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THE WOODHOUSE MEMORIAL PRIZE 

We have received the following announcement from the Director of Agricul¬ 
ture, Bihar and Orissa:— 

In memory of Mr. E, J. Woodhouse, late Economic Botanist and Principal 
of Sabour Agricultural College, who was killed in action in France in 1917, a bien¬ 
nial prize in the form of a silver medal and books of a combined value of Us. 100 
will be awarded to the writer of the best essay on a subject of botanical interest 
to be selected from the list noted below. The length of the essay should not exceed 
4,000 words. 

The competition is open to graduates of Indian Universities and to Diploma 
holders and Licentiates of recognised agricultural colleges in India who are not 
more than 30 years of age on the date of submission of their essays. 

Papers should be forwarded to the Director of Agriculture, Bihar and Orissa, 
Patna, before November 1st, 1935. 

Failing papers of sufficient merit no award will be made. Essays must be 
type-written on one side of paper only. 

1. Intergeneric hybrids and their importance to agriculture. 

2. The problem of rust of wheat in India. 

3. The constancy of agricultural and botanical characters of paddy and their 
suitability for being used in a scheme of classification. 

4. Rotation of crops in relation to the eradication of weeds. 

* 


* * 

MEETING OF THE PERMANENT COMMITTEE OF THE INTERNA* 
TIONAL INSTITUTE OF AGRICULTURE 

The Permanent Committee of the International Institute of Agriculture at its 
Summer meeting recently concluded, after disposing of several questions of inter¬ 
nal interest, then treated other subjects of an international order. 

The Committee resolved to collaborate with the Hygiene Organisation of the 
League of Nations, with the object of arranging an International Exhibition of 
Bund Housing, to be held in Rome under the auspices of the Italian Government 
to 1936* 
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It also made oertam modifications in the regulations for the Agricultural 
Economic Committee, one of the Instituted consultative organs, in order to secure 
more expeditious working, and received a report on the results of the Interna* 
tional Diplomatic Conference for the standardisation of the methods of wine analy¬ 
sis in international trade, results to whioh considerable publicity has already 
been given* 

In addition the Permanent Committee approved the report of the last meeting 
of the Joint Agricultural Consultative Committee held at Geneva, 28-29, May. 
This body is an organ of liaison between the Institute at Rome and the Interna¬ 
tional Labour Office. 

The Committee also arranged for the representation of the Institute at various 
International Congresses to be held during the summer and autumn of the current 
year, and decided to invite the 6th International Congress of Horticulture to use 
the assembly hall and committee rooms of the Institute for the purposes of its forth¬ 
coming meeting. 


* 


* * 

PLANT QUARANTINE IMPORT RESTRICTIONS OF THE REPUBLIC 

OF ARGENTINA 

The following Supplement No. 2, dated March 9, 1935, issued by the United 
States Department of Agriculture, Bureau of Entomology and Plant Quarantine, 
Washington, D. C., is published for general information. 

Plants and plant products for whioh a Phytosanitary Certificate and 
an Import Permit are required 

Recently issued Argentine customs regulations, based on the Decree of May 
6, 1932, as amended by that of July 7, 1933 (see page 0, B. P. Q. 357) amplify 
paragraph 1 of article 1 of the decree of May 6, 1932, as amended, by furnishing 
the following list of plants and plant products which must be certified for export 
to Argentina:— 


Almonds 

Fruits (fu ill or froz/ri) 

Aniseed 

Fruits (dried, m general) 

Barley 

Garlic 

Beans 

Hazelnuts 

Beet roots 

Herbs (aromatic and nomnedicinal) 

Birdsoed 

Herbs in general, obtained from plants 

Cacao bark 

Lupine* 

Cacao beans 

Malt. 

Cane sugar 

Marjoram (wild) 


u 2 
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Oarob beans (Oeratonia siliqua) 

Cereals for food purposes 

Chestnuts 

Chicory coffee 

Chufa (Oyperua eseulentus) 

Cinnamon 

Clove-flower seeds 

Cloves 

Coconuts 

Coffee beans 

Com 

Fla* 

Raisins 

Rice 

Rice bran 

Rice refuse or residuum 

Rye 

Saffron 


Seeds (ground and their hulls) 

Millet 

Nuts (shelled or unshelled) 

Peas (green, whole, shelled, or crushed) 
Peanuts 

Peppers in general 

Peppers (chilli, whole or crushed) 

Pine kernels 

Pistachios 

Potatoes 

Prunes' 

Seeds for propagation * 

Stock feeds (nutriment for Jive-stock 
herbs and shoots of vegetables and 
plant*) 

Vegetables (not preserved) 

Wheat (whole or crushed) 

Yerba mate (Ilex paraguensie) 


Also plants (live, and their parts, including cuttings, root-stooks, shoots, 
roots, bulbs, tubers, leaves; fruits, fresh, dried or dissected ; seeds, etc., intended 
for propagation, consumption, or for industrial or medical use). 

From the above it would appear necessary for the shipper of any of the above- 
named products to transmit with each shipment a duly visaed certificate. In this 
connection, inspectors will continue to be guided by Foreign Plant Quarantines 
Memorandum No. 12, The special bilingual certificates will be used for fresh fruits 
only, and the standard form No. 375 will be used for all the other products men¬ 
tioned above. 


* 


♦ * 

RESTRICTION OF IMPORTS INTO THEU. S.S.R.OF SEEDS AND 
PLANTING MATERIAL PUNTS AND AGRICULTURAL PRODUCTS 

Translation of Deoxee No. 1232, dated the 23th February, 1935, of the People’s 
Commissariat for Agriculture, U. 8. 8. R. 

I. Impcrty) into the U. 8. 8 . R. of the following articles are prohibited: 

1. Potatoes for consumption or for seed, bulbs, tubers and vegetables, in view 
of the great prevalence abroad of potato oanoer, the potato moth, and the 
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Colorado-beetle and other diseases subject to quarantine regulations 
—diseases whioh are non-exiBtent in the U. S. S. R. 

Remarks -—For the purpose of carrying out scientific research work, the 
All-Union Institute for Plant Cultivation (Yaskhnil) is authorised to 
receive the above-mentioned articles from forwar ding agencies, 
foreign firms and correspondents, either as indents or on the ha«s 
of an exchange agreement, provided the following regulations are 
strictly observed:— 

A. The samples must be entirely free from infection of the diseases men¬ 

tioned in the quarantine regulations and must be sent together 
with a certificate to this effect in cases where such samples are 
received from the countries in which plant quarantine or protec¬ 
tion measures are in force ; 

B. Such material may be imported only through tho following points : 

(a) potatoes via Lotiingiad ; 

(b) sweet potatoes via Leningrad or Moscow ; 

(c) other vegetables via Leningrad, Moscow or Odessa or Vladivostok ; 

( d) samples must not exceed 5 kilos net in weight. 

2. Citrus planting material from the following countries, where citrus oan- 

cer is prevalent:—Australia, the Hawaiian Islands, India, Indo-China, 
the Malay States, Siam, the Philippine Islands, Formosa, Ceylon, 
South Africa, Java and Japan. 

3. Citrus fruit from the countries mentioned in paragraph 2 into the Geor¬ 

gian, Azerbaijan, Turkmen, Tadzhik and Uzbek Soviet Socialist Re¬ 
publics and the Azov-Black Sea District. 

4. Melons and water-melons from Persia and countries infected by the melon 

fly—into the Turkmen Soviet Socialist Republic and the Stalingrad 
distriot. 

II. Imports into the U. S. S. R. of tho undermentioned goods and materials, 
whioh are subject to quarantine inspection, are permitted to enter only via the 
following custom-houses, ports and frontier stations :— 

1. Cottonseed, irrespective of its origin or destination via Leningrad. 

2. Cotton fibre 

(а) imported from North or South America via Murmansk or Leningrad* 

(б) from Egypt, Turkey or Syria via Odessa ; 

(o) from the Igdyr distriot of Turkey via Markara; 

(d) from Persia via Haudan (to Ashkabad) or Baku. 
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Remarks :—From 1/XI to 1/IV the import of Persian cotton is permitted 
via Artuyk, Julfa and Shchakhtakhty. 

(e) from Afghanistan via Termoz ; 

(/) from Western China via Bakhta, Khorgos (to Sufi-Korgan, Karakol 

and Rybachiyo). 

3. The following planting materials—citrus, excluding imports from the coun¬ 
tries enumerated in paragraph 2 of Section I, fruit and berries* sub* 
tropical, decorative and forestry species and of other live plants —via 
Leningrad, Moscow, Niegoreloye to Minsk, Bigosovo, Odessa, Batum, Poti, 
Sukhum, Baku, Termes, Haudan to Ashkabad, Hyat-Khodzhi Kzyl-Atre* 
sky Region, and Vladivostock. 

Remarks :—The import of goods and materials subject to quarantine 
measures and the inspection thereof shall bo carried out according 
to the existing regulations, rules and instructions regarding the 
application of quarantine measures against agricultural and fores¬ 
try pests and diseases and against weeds. 

♦ 

♦ * 

BELGIAN DECREE FOR SECURING FAIR DEALING IN AGRICULTURAL 
AND HORTICULTURAL PRODUCE 

The following Decree issued by the Government of Belgium is published for 
general information:— 

(From the Echo de La Bourse of 3rd/4th March 1935) 

Royal decree with the object of securing fair dealing in agricultural and horticultural 

produce 

Report to the King :—Your Majesty, Belgian agriculture, realising the im¬ 
portant part it has to play in the nation’s finance, continues to defend itself per- 
severingly and bravely against the difficulties imposed by the crisis and by foreign 
competition. 

But in modem times, Government intervention is inevitable if we are to safe¬ 
guard the markets for home-reared and home-grown articles; and in this connec¬ 
tion there is a call for an assurance of fair dealing and a guarantee to the consu* 
mer of the quality of the produce. It cannot be denied that the lack of such a 
guarantee is a serious handicap to our rural economy. 

Most oountrieiVhave already taken drastic measures to popularise and to 
increase theftkafee ot home-produced articles, and to restrict the distribution of 
foreign agricultural produce. 
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The draft of the attached decree will to a certain extont allow such steps to 
be taken as the requirements of the internal and external trade in Belgian agri- 
cultural products demand. 

Text of the Decree :—By virtue of the first article, section III ( c) and (d) of 
the Law dated 31st July 1934, as prolonged and completed by those dated 7th 
December 1934, by which certain powers for economic and financial reform and the 
lowering of public expenditure were assigned to the King 

At the suggestion of Our Cabinet, 

We have decreed and do decree : 

Article Such agricultural and horticultural produce as Our Minister of 
Agriculture shall specify shall not be offered or exposed for sale, sold, delivered, 
imported or exported, unless the country of origin, and the quantity and quality 
of the goods are clearly shown. 

Our Minister of Agriculture will define these conditions; he will lay down 
the steps to be taken by the administration to secure control, and the rules to be 
observed bv individuals in order to give reality to the control In particular, he 
will define the methods by which certain articles are to be offered to the public. 

Article II —Without prejudicing the powers of the judicial police officials, 
the gendarmes or the parochial police officers and constables—the state agricul¬ 
tural officers, the state advisers in live-stock-rearing, the state veterinary inspec¬ 
tors, the state advisers in horticulture, the officers of the special phyto-patholo- 
gical service and the customs officials, are specially detailed to discover and report 
infringements of the decrees passed under the authority of article I and infringe¬ 
ments of article IV. 

Judicial police officials and the officers and constables defined in the above 
paragraph have the right of access to warehouses, stalls, depots, dumps, stations, 
trucks, and vehicles They may take away samples. Public bodies, transport 
contractors, agriculturists and horticulturists and traders, with their subordinates 
are bound to give them information and to forward to them any useful documents. 

Article III .—Infringements of the decrees passed under the authority of 
article I will be punished by imprisonment for eight days up to a month and a fine 
of 26 to 1,000 francs ; or by either of these penalties singly. 

The produce will be confiscated if it belongs to the guilty person, to his employ¬ 
er, or to the society or association on whose behalf he offered or exposed it for 
sale, sold it, delivered it, imported or exported it. 

In the case of a second offence the term of imprisonment and the fine may 
be doubled. 

Article IV .—Without prejudicing the application of the severest penalties 
allowed by the criminal code, the following will be punished by imprisonment for 
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a fortnight up to six months and a fine of 100 to 2,000 francs, or by either of these 
penalties singly:— 

1. Any one who forges or falsifies, or makes fraudulent use of any certificate 
mark, label or sign specified or permitted, by Our Minister of Agriculture in any 
decree made under the authority of article I; 

2. Any one who, in a certificate swears falsely to the oountry of origin, quan* 
tity and quality of any agricultural or horticultural produce offered or exposed 
for sale, sold, delivered, imported or exported by him ; or who makes fraudulent 
use of any suoh certificate ; 

3. Any one who knowingly offers or exposes for sale, sells, delivers, imports 
or exports agricultural or horticultural produce, which he pretends or falsely 
alleges to be controlled by the authorities, or affirms it to be so by means of an 
invoice or label, or by means of a method of packing or any other procedure cal 
oulated to deceive as to its country of origin ; 

4. Any one who resists the inspections and removal of samples mentioned in 
article II; any one who refuses to give information or to furnish documents demand¬ 
ed from him by virtue of that article, or who knowingly gives incorrect informa¬ 
tion or furnishes inoorreot documents. 

Produce concerned in an offer or exposal for sale, a sale, a delivery, an impor¬ 
tation or an exportation vitiated by any of the infringements defined in I and III, 
is confiscated when it is the property of the guilty person, his employer or the 
society or association for whose benefit he offered or exposed it for sale, sold it, 
delivered it, imported or exported it. 

The oourt may order the sentence to be published in one or more papers, or 
to be placarded in such places and for mi k ng as Ihey may think fit, at the expense 
of the guilty party. 

In the case of a second offence, the term of imprisonment and the fine may 
lie doubled, and the court may order the closing for a veek to a year of the pre¬ 
mises of the guilty party, his employer or the society or association for whose bene¬ 
fit he offered or exposed for sale, sold, delivered, imported or exported the produce. 

Article V .—A second offence, for the purposes of articles III and IV is deemed 
to have been committed when the second infringement occurs less than five years 
after a sentence delivered under the authority of the present decree has ac¬ 
quired the force of statute. 

Article VI. —Book I of the criminal code, not excepting chapter 7 and article 
85, is applicable to infringements of the present decree. 

Article VII —Our Minister of Agriculture is to put the present decree into 
force. 

Qivtn at Brussels. 26th February 1935. 
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THE STANDARDIZATION OF THE METHODS OF WINE ANALYSIS 

There was recently held in Rome at the International Institute of Agricul¬ 
ture an International Diplomatic Conference, which resulted in an International 
Convention for the Standardization of Wines in international trade. This Con¬ 
ference was the outcome of a resolution of the Monetary and Economic Conference 
of London, June 1933, and was held in conjunction with the International Wine 
Office. The representatives of 12 States were present and the Convention itself 
has been lodged with the Ministry of Foreign Affairs of Italy, where it is open for 
signature by other States interested. 

♦ 

* * 

THE MAYNARD-GANGA RAM PRIZE* 

In 1925 the late Sir Ganga Ram, Kt., C. I.E., M.V.O., R.B., Lahore, with that 
generosity for which he was so well known, handed over to the Punjab Govern¬ 
ment a sum of Rs. 25,000 for the endowment of a prize of the value of Rs, 3,000 
to be called the Maynard-Ganga Ram Prize and to be awarded every three years, 
for a discovery, or an invention, or a new practical method which will tend to 
inorease agricultural production in the Punjab on a paying basis. The competition 
is open to all throughout the world. Government servants are also eligible to 
compete for it. 

Entries for tho next award were invited by the 31st December, 1933. None 
of the entries was considered to be of sufficient merit and it has been decided by 
the Managing Committee of the prize that the award should be postponed for 
another year and that further entries should reach the Director of Agriculture, 
Punjab, Lahore, on or before the 31st December, 1935. 


Applications are invited for “ The Maynard-Ganga Ram Prize ” of the value 
of Rs. 3,000 which will be awarded for a discovery, or an invention, or a new prac¬ 
tical method tending to increase agricultural production in the Punjab on a pay* 
ing basis. The prize is open to all, irrespective of caste, creed or nationality, and 
Gdvemment servants are also eligible for competition. The applicants should 
prove that some part of their discovery, invention, etc., is the result of work done 
after the prize was founded in 1925. The Managing Committee reserves to itself 
the right of withholding or postponing the prize, if no satisfactory achievement 
is reported to it. All entries in competition for the next award should reach the 
Direotor of Agriculture, Punjab, Lahore, on or before the 31st December, 1935. 
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AGRICULTURAL RESEARCH COUNCIL (ENGLAND) 

Change in Secretaryship. 

With the approval of the Lord President and after consultation with the 
President of the Royal Sooiety, the Agricultural Research Counoil have appointed 
Dr. E. J. Butler, C.M.G., C.I.E., D.So., M.B., F.R.S., Director of the Imperial 
Myoologioal Institute, to sucoeed Sir William Dampier as Secretary. 

Dr. Butler was educated at Queen’s (now University) College, Cork, where 
he was senior scholar, and at the Royal University of Ireland, where he graduated 
M.B.withHonoursinl898. He visited Paris, Antibes, and Freiburg with a Travel¬ 
ling Fellowship in Botany (1861 Exhibition). In 1901 Dr. Butler was appointed 
Cryptogamio Botanist to the Government of India, in 1906 Imperial Mycologist, 
India, and in 1919 Joint Director of the Agricultural Research Institute at Fusa, 
India. In 1920 he became Agricultural Adviser to the Government of India, and 
in the same year was appointed Direotor of the Imperial Bureau of Mycology (now 
the Imperial Mycological Institute) at Kew. He has been a member of the Agri¬ 
cultural Research Council for four years, a member of the Advisory Counoil, Depart¬ 
ment of Scientific and Industrial Research, and President of the British Mycolo- 
gioal Sooiety and of the Association of Eoonomic Biologists. 



Personal Notes, Appointments and Transfers, Meetings and 

Conferences, etc. 

The Imperial Council of Agricultural Research 

’-t 

r 

His Excellency the Governor-General in Council has been pleased, under the 
provisions contained in the last sentenoe of Buies I and 43 of the Buies and Begu- 
lations of the Imperial Council of Agricultural Besearoh, to appoint the following 
as members of the Council and also as members of its Advisory Board, with effeot 
from the dates noted against their names 

Mr. G. K. Devadhar, M.A., C.I.E., Servants of India Sooiety, Poona— 
23rd May, on which date he relinquished his previous membership 
of the Imperial Council of Agricultural Besearoh and its Advisory 
Board. 

Kao Bahadur M. Vaidyanathan, M.A., L.T., F.S.S., Statistician, Imperial 
Council of Agricultural Besearoh—3rd July 1935. 

Sardar Datar Singh, M.D.D., Proprietor of a Cattle and Dairy Farm at 
Montgomery—3rd July 1935. 

Diwan Bahadur A. Bamaswami Mudaliar, B.A., B.L., Madras—3rd 
July 1935. 

jit 

Under Rule 1 (14) of the Rules and Regulations of the Imperial Counoil of 
Agricultural Research, the Associated Chambers of Commerce of India have re¬ 
elected Sir Joseph Kay, Kt., as the representative of the European business com¬ 
munity on the I mperial Council of Agricultural Research, with effeot from the 23rd 
May 1935, on which date he relinquished his existing membership of the Council 
under the provisions of Rule 5 (3) of the said Rules and Regulations. 


Under Rule 1 (ID) ot the Rules and Regulations of the Imperial Counoil of 
Agricultural Research, the Federation of Indian Chambers of Commerce and 
Industry have elected Mr. Chunilal B. Mehta as the representative of the 
Indian business community on the Imperial Council of Agricultural Research, 
with effect from the 23rd May 1935, in the vacancy caused by the relinquishment 
under Rule 5 (3) of the said Rules and Regulations, of his seat on the Council by 
Mr. Walchand Hirachanu. 


J. 1 


A 
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Under Buie 1 (37) of the Buies and Regulations of the Imperial Council of 
Agricultural Besearoh, the Government of Assam have nominated Rai Sahib 
Sbish Chandba Ghosb, G.B.V.C., in oharge of the office of the Superintendent, 
Civil Veterinary Department, on the Imperial Council of Agricultural Besearoh, 
with effect from the 23rd May 1935, in the vacanoy caused by the relinquishment 
under Buie 5 (3) of the said Buies and Regulations, of his seat on the Council by 
Mr. Gtratr Peas anna Sen, G.B.V.C. 


Rai Bahadur Malik Chaban Das, I.S.S., Secretary, Imperial Council of 
Agricultural Besearoh, has been permitted to retire from Government servioe 
with effeot from the 16th July 1935. 


Mr. N. C. Mehta, I.C.S., has been appointed Secretary, Imperial Council of 
Agricultural Besearoh, with effeot from the forenoon of the 12th August 1935. 


Col. A. Olvbb, C.B., C.M.G., F.R.C.V.S., Animal Husbandry Expert, Imperial 
Council of Agricultural Research, has been granted leave on average pay, e*-India 
for four months, with effect from the 19th August 1935, with permission to 
prefix Sunday, the 18th August 1935. 


Mr. F. Wabb, F.R.C.V.S., I.V.S., Director, Imperial Institute of Veterinary 
Research, Muktesar, has been appointed, with effeot from the 19th August 1935, to 
officiate as Animal Husbandry Expert, Imperial Council of Agricultural Research, 
vice Col. Olvbb, granted leave. 


The Indian Central Cotton Committee 

Rao Bahadur D. Ananda Rao, B.Sc. (Edin.), Director of Agriculture, Madras, 
lias been nominated by the Government of Madras to be a member of the Indian 
Central Cotton Committee, as the representative of the Madras Agricultural 
Department, vice Mr. S. V. Ramamubty, I.C.S., resigned. 

Mr. A. A. Sabanudbs has been nominated by the Bombay Chamber of 
Commerce to be a member of the Indian Central Cotton Committee, Bombay, 
vice 1fr.JC. Dttbtttti, resigned. 


A 



PfcRSONAL noths, appointments and TRANSFERS, BTC. 

The Indian Lac Cess Committee 

In accordance with rule 4 of the Indian Lac Cess Rules the following members 
of the Indian Lac Cess Committee, whose term of office expired on the 31st July 
1935, have been renominated by their respective Governments and constituency 
as members of the Indian Lac Cess Committee with effect, from the 1st August 
1935 

(1) Mr. J. L. Mbrriman, I.C.S., nominated by the Government of Bihar and 

Orissa. 

(2) Pandit Ramhath Bhadtjpotey, nominated by the Government of 

(Central Provinces. 

(8) Mr. E. H. Marshall, nominated by the Bengal Chamber of Commerce. 

The Imperial Institute of Agricultural Research 

Mr. M. W. Sayer, B.A., Dip. Agri. (Cantab.), I.A.S., Officiating Imperial Agri¬ 
culturist and Joint Director, Imperial Institute of Agricultural Research, Pusa, 
has been granted leave on average pay out of India for 3 months and 18 days with 
effect from the 13th June 1935, with permission to affix to it the Puja holidays 
and a Sunday from the 1st to the 13th October 1935. 


Rao Bahadur B. Viswahath, F.I.C., F.C.S., Imperial Agricultural Chemist, 
has been appointed, with effect from the 13th June 1935, to officiate as Joint 
Director, Imperial Institute of Agricultural Research, in addition to his own 
duties. 

A 

Mr. Arjun Singh Man, L. Ag., Assistant Agriculturist, has been appointed 
to hold charge, in addition to his own dutieB, of the current duties of the post of 
Imperial Agriculturist, with effect from the 13th June 1935, vice Mr. M. W. 
Saybr. 


The Imperial Institute of Veterinary Research 

The services of Mr. F. Wars, F.R.C.V.S., I.V.S., Director, Imperial Institute 
of Veterinary Research, Muktesar, have been placed at the disposal of the Imperial 
Council of Agricultural Researoh, for appointment as Animal Husbandry Expert, 
with effect from the 13th August 1935. 
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Mr. J. R. Haddow, B.So., M.R.O.V.6., D.V.S.M., I.V.S., Veterinary Research 
Officer, in charge of the Serological Section at the Imperial Institute of Veterinary 
Research, Muktesar, lias been appointed to officiate as Director of the Institute 
in atldition to his own duties, with effeot from the 13th August 1936, vice Mr. F. 
Ware. 


Mr. M. Y. Mangbulkar, M.Sc., M.R.C.V.S., D.T.V.M. (Edin.), Assistant 
Director of Veterinary Services, Central Provinces, has been appointed Assistant 
Pathologist., Imperial Institute of Veterinary Research, Muktesar, with effect 
from t he 6th July 1936, until further orders. 

A 


Madras 

Mr. M. C. Cheriyan, B.A., B.Sc. (Edin.), D.T.C. (London), Lecturer in 
Entomology, Agricultural College, Coimbatore, has been appointed to Category 5 
of Class I of the Madras Agricultural Service and to officiate as Government Ento¬ 
mologist, Coimbatore, with effeot from the 20th July 1936 or date of taking 
charge, vice Dr. T. V. Ramakrishna Ayyab retiring from Government service. 

A 

Mr. P. N. Krishna Ayyab, B.A., Assistant Lecturer in Entomology, Agri¬ 
cultural College, Coimbatore, ha* been appointed to Category 7 of Class T of the 
Madras Agricultural Service and to officiate as Lecturer in Entomology, Agricul¬ 
tural College, Coimbatore, with effect from the 20th July 1936 or date of inking 
charge, vice Mr. M. C. Cheriyan. 


Mr. S. Ramaohandba Ayyab, Assistant, Entomology Section, Third Grade, 
has been appointed a member of the Madras Agricultural Service in Category 7, 
(Entomology Branoh) of Class I, and to officiate as Assistant Entomologist with 
effect from the date of taking charge. 


A 

Mr. R. Swami Rao, L.Ag., Assistant Director of Agriculture, Kuraool, has 
been granted leave on average pay without medical certificate for one month and 
fifteen days from date of relief. 
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Mr. T. S. Ramasubbahmanya Ayyab, Permanent Assistant in Chemistry, 
I Grade and Officiating Assistant Agricultural Chemist, Coimbatore, has been 
appointed a full member of the service in Category 7 of Class T of the Madras 
Agricultural Service with effect from the 14th May 1935, vice Mr. K. S. Viswana- 
tha Ayyab, retired. 


Mr. B. M. Lakshmipatiu Mudauyar, Estate Mechanical Engineer, Agri¬ 
cultural College, Coimbatore, has been appointed full member in Category 2, Class 
IT, of the Madras Agricultural Service, with effect from the 15tli June 1932. 

A 

Mr. K. Kail as am Ayyab, G.B.V .0., Superintendent, Serum Institute, Madras, 
has been appointed to be Acting Principal, Madras Veterinary College, vice 
Mr. T. J. Hurley, on other duty. 


Mr. R. Nakasinga Rao, G.B.V.C., District Velounaiy Officer, Madras, has 
been appointed to be Superintendent, Serum Institute, Madras, vice Mr. K. Kaila- 
sam Ayyab, on other duty. 


Mr. L. Kumaraswami, Veterinary Assistant Surgeon in the Selection Grade, 
has been appointed to Category 4 of Class I of the Madras Veterinary Service and 
posted as Acting District Veterinary Officer, Madras, wee Mr R.Narasinga Rao, 
on other duty. 


Mr. W. J. D’Costa, G.M.V.C., Distriot Veterinary Officer, Trichinopoly, has 
been granted leave on average pay for three months and seventeen days and on 
half average pay for one year eight months and six days in continuation thereof 
from the 1st July 1936, preparatory to retirement. 


Mr. R. Swaminathan, Acting District Veterinary Officer, Bezwada, has been 
appointed as Aoting District Veterinary Officer, Trichinopoly, vice Mr. W. J. 
D’Costa, granted leave preparatory to retirement. 

Mr. C. Venkatabatnam Chetti, G.M.V.C., District Veterinary Officer, has 
lieen appointed, on return from leave, as District Veterinary Officer, Bezwada. 
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Mr. L. S. S. Kumar, M.So. (Lond.), A.R.C.S., D.I.C., has been confirmed in 
the post t>f Economic Botanist to Government in Class I of the Bombay Agricul¬ 
tural Service. 

A 

Mr. K. R. S. Aiyab, Lecturer at the Bombay Veterinary College, has been 
appointed as Assistant Professor at the College with effect from 4th September 
1935, vice Mr. K. B. Nair, proceeding on leave. 


Bengal 

Mr. A. R. Malik, M.A., B.Sc. (Edin.), Deputy Director of Agriculture, Nor¬ 
thern Circle, lias l»een appointed to be Senior Marketing Officer, Bengal, with 
effect from the 7th February 1935. 


Rai Sahib Taka Nath Ray, Inspector of Agricultural Schools, has been 
appointed to act as Deputy Director of Agriculture, Northern Circle, in the Bengal 
Higher Agricultural Service, with effeot from the 7th February 1935, until 
further orders, vice Mr. A. R. Malik, appointed to be Senior Marketing Officer. 


Mr. P. K. Biswas, District Agricultural Officer, has been appointed to act 
as Inspector of Agricultural Schools in the Bengal Lower Agricultural Service, 
with effeot from the 7th February 1935, until further orders, vice Rai Sahib Taka 
Nath Ray. , 


Punjab 

Khan Bahadur M. Fateh-ud-Din, M.B.E., B.A., M.R.A.S., A.R.H.S., I.A.S., 
Deputy Director of Agriculture, Jullundur, has been granted leave on average 
pay e*-India for eight months, with effect from the 1st July 1935. 

A 

Mr. Hamid Ghulam Sadik, B.A. (Oxon.), Extra Assistant Director of Agri¬ 
culture, Jullundur, has been appointed in charge of the duties of Deputy Director 
of Agriculture, Jullundur, with effect from the 1st July 1935, vice Khan Bahadur 
M. Fatxh-*d-Din, M.B.IS., on leave. 
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Mr. Habnam Singh, Agricultural Assistant (A Class), Oil-seed Research Sub¬ 
station, Ludhiana, has been appointed Officiating Extra Assistant Director of 
Agriculture, Jullundur, with effect from the 1st July 1935, vice Mr. Hamid 
Ghttlam Sadik. 


Khan Sahib Agha Yusaf Ali Khan . in charge of the duties of Deputy Direc¬ 
tor of Agriculture, Montgomery, has been appointed Deputy Director of Agricul¬ 
ture, Montgomery, in the Punjab Agricultural Service, Class I, with effect from the 
1st April 1935, against the post sanctioned for the Multan Circle. 


A 

Mr. Charan Singh, Extra Assistant Direotor of Agriculture, Hansi, has been 
appointed in charge of the duties of Deputy Director of Agriculture, Multan, with 
effect from ! h : 1st May 1935, in the special temporary post created against the 
leave vacancy of Sardar Sahib S. S. Khabak Singh, I.A.S., and vacated by Khan 
Sahib Agha Yusaf Ali Khan. 


Mr. Gubdial Singh, Officiating Extra Assistant Director of Agriculture, 
Jullundur, has been transferred to Multan with effect from the 15th June 1935 
subject to the lien of Khan Sahib Agha Yusaf Ali Khan. 


A 

Mr. Amanat Khan, B.Sc. Agri. (Edin.), resumed charge of his appointment as 
Extra Assistant Director of Agriculture, Lyallpur, on the 20th July 1935, on 
reversion from the temporary post of Deputy Direotor of Agriculture, Lyallpur. 

Mr. Jaswant Singh, B.A., Extra Assistant Conservator of Forests, has been 
appointed Extra Assistant Director of Agriculture (Fruit), Lyallpur, with effect 
from the 11 th July 1935, on his services being placed at the disposal of the Agricul¬ 
tural Department and relioving Mr. Dalip Singh who reverts to the Forest 
Department. 

A 

Mr. Lal Singh, B. Sc. (Hons.), M.Sc. (Calif.), on return from leave, resumed 
charge of the post of Fruit Specialist, Lyallpur, oil the forenoon of 18th October 
1934, relieving S. Bal Singh who reverted to the temporary post of Assistant 
Fruit Specialist, Lyallpur. 


A 
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Lala Txhl Bam, Agricultural Assistant (A Class), Manager, Agricultural 
Farm, Rohtak, has been appointed Agriculturist, Dry Fanning Research Scheme, 
Rohtak, in the Punjab Agricultural Servioe, with effect from the 1st July 1935, 
in a temporary post created for the Dry Fanning Research Scheme and on pro¬ 
bation for one year. 


A 

Mr. Sukh Dayal, M.Sc. (Pb.), Agricultural Assistant (A Class), Chemical 
Section, Punjab Agricultural College, Lyallpur, has been appointed Soil Physi¬ 
cist, Dry Farming Research Scheme, Rohtak, in the Punjab Agricultural Service, 
with effect from the 1st July 1935, in a temporary post oreated for the Dry Far¬ 
ming Research Scheme, and on probation for one year. 


Mr. H. R. Saini, M.Sc., B.Sc. (Edin.), Fodder Sjiecialist, Sirsa, has been grant¬ 
ed leave on average pay for three months, with effect from the 16th July 1935. 


Mr. J. S. Guleri, M.A., LL.B., F.E.S., on return from leave, resumed charge 
of the j)oet of Assistant Professor of Agricultural Economics, Punjab Agricultural 
College, Lyallpur, on the forenoon of the 1st July 1935. 

Mr. L. W. Smith, Superintendent, Government Cattle Farm, Hissar, has been 
granted leave on average pay for 6 months (er-India) with effect from 4th April 
1935. 


Mr. W. S. Read, P.V.S., Assistant Superintendent (Fodder), Govemmont 
Cattle Farm, Hissar, has been appointed Officiating Superintendent, Government 
Cattle Farm, Hissar, with effect from the 4th April 1935, vice Mr. L. W. Smith, 
granted leave. 


jit 

Mr. Mohammad Jan, P.V.S., Deputy Superintendent (Stock), Government 
Cattle Farm, Hissar, has been appointed Officiating Assistant Superintendent 
(Fodder), Government Cattle Farm, Hissar, with effect from the 4th April 1935, 
vice Mr. W! S. Brad, appointed Superintendent, Government Cattle Farm, Hissar. 
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Mr. Baldbo Sengh, G.P.V.C., P.V.S., Deputy Superintendent, Civil Veteri¬ 
nary Department, Hissar, has been appointed Officiating Deputy Superinten¬ 
dent (Stock), Government Cattle Farm, Hissar, with effect from 4th April 1936, 
vice 8h. Mohammad Jan, appointed Officiating Assistant Superintendent (Fodder) 
Government Cattle Farm, Hissar. 


A 

Mr. .Jaintx Ram, P.V.S., Temporary Deputy Superintendent, Civil Veterinary 
Department, Gurgaon, lias been appointed to carry on the duties of the Deputy 
Superintendent, Civil Veterinary Department, Hissar, in addition to his own 
duties, without extra remuneration, with effect from the 4th April 1936, vice 
Ch. Baldeo Singh. 


A 

Mr. (^amae-ud-Dun Butt, P.V.S., Deputy Superintendent, Civil Veterinary 
Department, Rawalpindi, retired from the Government service with effect from 
the 1st July 1936 


Burma 

Mr. Bwin Gyi, Veterinary Inspector, has been appointed as Veterinary 
Superintendent, on probation lor one year, with effect from the date on which 
he assumes charge of his new duties. 


A 

Bihar and Orma 

Mr. Promode Ranjan Hansdah Aoharjee has been appointed to be Junior 
Marketing Officer, Bihar and Orissa Marketing Scheme, with effect from 1st June 
1936. 

A 

Mr. Manilal Habinarayan Jani has been appointed to be Junior Marketing 
Officer, Bihar and Orissa Marketing Scheme, with effect from 28th May 1936. 

A 

Mr. Prkm Chandra Varma has been appointed to be Junior Marketing 
Officer, Bihar and Orissa Marketing Scheme, witli effect from 24th May 1936. 



774 


AGRlCi’I.TUUE AN'f> UVE STOCK IN INDIA 


tv, vx 


Central Provinces 


OBITUARY NOTICE 


The Governor in Council and the Hon’ble the Ministers have heard with great 
regret of the death of Major R. F. Stirling, Director of Veterinary Services 
in the Central Provinces: Major Stirling was attached to the British 
Expeditionary Force on the Western Front during the Great War. On 
the conclusion of hostilities he entered the service of the Central Provinces 
Government on the 8th April 1920, as Second Superintendent, Civil 
Veterinary Department, and was placed in charge of the Department on the 22nd 
February 1928. The contributions which he made to the development of preven¬ 
tive methods of inoculation for the diseases of cattle earned him a reputation 
extending beyond the limits of the Province, and his professional skill, allied to 
great enthusiasm for his work, made his seven years of office notable in the history 
of the Department. His loss will be severely felt. 


Assam 

Babu Binode Behabi Das, B.Ag., Superintendent of Agriculture on special 
duty, has been allowed leave on average pay for four months with effect from the 
1st June 1935, or from any subsequent date on which he may avail himself of it. 


Rai Sahib Sbish Chandba Ghosh, G.B.V.C., Veterinary Inspector, has been 
appointed temporarily to be Deputy Superintendent of the Civil Veterinary 
Department, Assam, in the Assam Veterinary Service, Class IT, and has been 
placed temporarily in charge of the Civil Veterinary Department, Assam, with 
effect from the 1st July 1935, until further orders. 




NEW BOOKS 

On Agriculture and Allied Subjects. 

Preservation of Farm Animals. By H. Gehlot, Dip. Agri. (Wye), 
M. R. A. S* E. (Lon<L). (Jodhpur: Udaya Art Printing Press.) Price Rs. 2. 

The Path of the Gopatis. By Zilpha Oarruthers. Illustrated by Jezzie 
Gillespie. (National Dairy Council, 910 South Michigan Avenue, Chicago). 

Studies on the Ecology of Coffee Plantations in East Africa. 1: The Climate 
and Eco-Climates of Coffee Plantations. By Kirkpatrick, T. W. Imp. 8vo. 
Pp. 66 +26 plates. (Amani: East African Agricultural Research Station ; 
.Londons The Crown Agents for the Colonies, 1936.) 5s. 

Variations in the Composition of Milk. By Ministry of Agriculture and 
Fisheries. Bulletin No. 16. Roy. 8vo. Pp. v+22+3 plates. (London: H. M. 
Stationery Office, 1936). 6d. net. 

Experiments in Table Poultry Production. By Ministry of Agriculture and 
Fisheries. Bulletin No. 91. Roy. 8vo. Pp. v+59. (London : H. M. Station¬ 
ery Office, 1936). Is. net. 

Investigations into the Problem of Milk with a Low Content of Solids-not- 
Fat. By M. N. Nicholson, B.Sc.. and G. E Lesser, N. D. A., N. D. D. Bulletin 
No. XLVI. (University of Reading, Department of Agriculture. 1934). 

The Poultry-Keeper’s Text-book. By E. T. Brown, F. L. S. 2nd Edition. 
Pp. 320, with 160 figs. (London : Ward, Lock & Co., Ltd. 1934). Price 6a. 
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List of Publications of the Imperial Agricultural Bureaux (1984-86.) 


I. Obtainable from the Imperial Bureau op Soil Science, Bothamsted Experi¬ 
mental Station, Harpbndev, Herts 


[All publication* are sent poet free from the Imperial Bureau of Soil Science] 


1 . Technical Communication* 


Price 


29. Soil, Vegetation and Climate. By G. V. Jacks. Pp. 43 2 b. 

30. The Determination of Exchangeable Bases in Soils. Pp. 35 . . 2 b* 

31. Soil Deficiencies and Plant Diseases. By G. V. Jacks andH. 

ScherbatoiT. Pp. 48. 2s. 

32. Tea Soils. By Harold H. Mann. Pp. 66. 2*. 


2 . Publication* relating to Soil* and Fertilizer* 

Monthly lists, with brief abstracts of all current papers and pamphlets indexed 
by the Bureau. The papers are classified by subjects, according to the Decimal Classi¬ 
fication, and the lists are duplicated in a convenient form for cutting out the separate 
entries and filing them in an index, if required. 

Price 10b. per annum, post free, separate copies, each .... 1b. 


3. Monthly Letters 

These consist of short accounts of outstanding pieces of recent research and of 
matters of general interest connected with the Bureau's activities. They are sent free, 
within the British Empire, to all recipients of publications relating to Soils and Fer* 
tilkers. Outside the Empire, or when sold separately, a charge of 4b. per annum is 
made. 

Separate copies, eaoh.. 6 d. 

4* Publications on Soil Science issued from the Empire 0% erseae 

Bibliographical lists, 1933, 1934, eaoh.1 b. 

5. Recent Development* in Soil Analysis 

A quarterly supplement to 1 Publications relating to Soils and Fertilizers,' 
containing full descriptions of recently published analytical methods, each. 6d f 
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IMPERIAL AUlUOULTt'liAL BUREAUX PUBLICATIONS. 


0. Annual Reports 


Iri 

Prioe 


Nos. 6 and 6, each. 

7 . Lists of Reprints Available on Loan 


M. 


No. 1. U.M. 


Subsequent issues, each.6d. 

8 . Miscellaneous Publications 

Bibliography of publications relating to Coffee Soils and Fertilizers 
(1934). Pp. 55.2«. 


9. Bibliography of Soil Science, Fertilizers and General Agronomy, 1931-84 

A complete reference book to the recent literature of soil and allied sciences. The 
bibliography contains over 6,000 classified references, a comprehensive subject index, 
lists of some 4,000 authors and 800 journals and periodicals, and a concise account 
of the system of classification used. 

Crown octavo. Pp. XXXI + 473. Bound in cloth .... 25 s. 

Special Publication 

The Katamorphism of Igneous Rooks under Humid Tropical Conditions. (By tho 
late Professor Sir John Burchmore Harrison, C. M. Q. Published on behalf of tho 
British Association and Demerara Proprietors Ltd., this monograph gives a detailed 
account of the author’s work, during thirty-seven years in British Guina, on the 
processes of laterization.) 

Crown quarto ; 80 pp., with a foreword by Sir E. J. Russell and a preface by 
Professor F. Hardy ........... 5s. 

II. Obtainable from th a Imperial Bureau of Plant Genetics (for crops other 
than Herbage), Plant Breeding Institute, School of Agriculture, Cam¬ 
bridge 

Z. Journal 

Plant Breeding Abstracts . Annual subscription ..... 15s. 

2. Occasional papers 

Breeding Resistant Varieties, 1930-33 (Supplement) .... 2s. 

III. Obtainable from the Imperial Bureau of Plant Genetics (Herbage 
Plants), Welsh Plant Bree >ing Station, Agricultural Buildings, 
Alexandra Road, Aberystwyth, Wales 

1. Herbage Abstracts, which appears quarterly, deals with literature from all parts 
of the world on grassland and forage crop research and practice. An effort is made 
to reduce the interval between the appearance of a paper and of its abstract to a mini- 
mum. 
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2. Herbage j Reviews represents the only Journal published in English which deals 
exclusively with grassland and forage crops. Contributions and correspondence are 
welcomed from all investigators on this subject, with the reservation that it is to l © 
understood that no scientific paper representing the results of original (not yet pub* 


lished) research can be considered for publication. 

Prioe 

Inclusive annual subscription.16s* 

Single numbers ........... 5s* 


Occasional papers 

Bulletins — 

14. Grassland Research in Australia. Future programme and contri¬ 
butions on pasture technique, February, 1934 ..... 3s* 

16. Grassland and Forage Crops in Thuringia, Czechoslovakia and 
Hungary, fly R. O. Whyte and Collaborators. August, 1934 ... 3 s 6 (/. 

16. The Theoretical Significance of Vernalization. By N. A. Maximov. 
December, 1934 . . . . . . . . . . 2s. 6,i. 

IV. Obtainable from tbf Imperial Bureau of Fruit Production, Hast Malling 
Research Station, East Malling, Kent 

Journal 

Horticultural Ahsttacts.—k quarterly abstract publication of current 


horticultural literatuio. Vol. IV. Annual subscription . . . lfls. 

Single copy ..4 s. 


Technical Communication 

5. The ‘ Degeneration * of the Strawberry, 1934. 1). Akenhead, R. V. 

Harris, G. H. Berkeley, A. M. Massee.2s. 

Occasional Paper 

Annotated Bibliography on Hitter-pit, 1934 ...... Is. tii. 

Other Publications 

Index to Vote. I—X of the Journal of Pomology and Horticultural 
Science, 1933. Compiled by Bureau. Published by the Editors of the Journal 
of Pomology and Horticultural Science. Available from the Bureau . . r>s. 

V. Obtainable from the Imperial Bureau of Agricultural Parasholocy, 
Institute of Agricultural Parasitology, Winches Farm Drive, Hatfield 
Road, St. Albans, Herts 

Bibliography of Helminthology: for the year 1932 (including subject 
index tO titles), 97 pp. Library Edition, bound in cloth .... 10s. Od 
Stiff paper cover only . .8s. 
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Price 

Bibliography of Helminthology: for the year 1933 (including subject 

index to titles). Library Edition, bound in cloth.10s. 6 d. 

Stiff paper cover only.8s, 

Helminthological Abstracts. —Issued in six parts annually by the Journal of Helmin • 
ihology : incorporates abstracts prepared by the Bureau of original papers on applied 
helminthology. 

Subscription price for Vol. Ill (1934), post free ..... 30s. net 
The Bearing of the Physiology of Parasitic Nematodes on their Treat¬ 
ment and Control (post free) ....»•»•• 8s, 

VI. Obtainable from the Imperial Bureau or Animal Genetics, Institute or 
Animal Genetics, University or Edinburgh, King’s Buildings, West Main 
Road, Edinburgh 

Journal 

Animal Breeding Abstracts (quarterly) commencing April 1933. Annual 
subscription 15s. 


Occasional Papers 

Bibliography on the works of J. C. Ewart (free to subscribers of Ani 

Breeding Abstracts , Vol. /), 1934 . 6d 

Animal Breeding in the British Empire. A Survey of Research i . d 
Experiment, 1934 . 2s. 


VII. Obtainable from the Imperial Bureau or Animal Health, Vetfrinary 
Research Laboratory, New Haw, Weybridge, Surrey 

Abstracting Journal 


The Veterinary Bulletin : 
Annual subscription 


40s 


Indexing Publication 

Index Veterinarius: Pour issues a year. Annual subscription (postage paid) 80s. 

VIII. Obtainable from the Imperial Bureau or Animal Nutrition, Rowett 
Research Institute, Bucksburn, Aberdeen 

Journal 

Nutrition Abstracts and Reviews. —(Issued undei the direction of the Imperial 
Agricultural Bureaux Council, the Medical Research Council and the Reid 

Library) Subscription per volume of 4 numbers.21s. 

Per single number.6s. 6d, 


Occasional Pamrs 


Technical Communication : 

h Recent Research ip Poultry Nutrifiop, by A. R. G. Ejnslie * i*. 

* 










List of Agricultural Publications in India from 1st February 

to 31st July 1935. 


Author 


GENERAL AGRICULTURE 

Agriculture and Livestock in India » Issued under the autho- 
Vol. V, parts 2, 3 and 4. rity of the Imperial 

Annual subscription Rs. 6 or 9 a. Council of Agricultural 

9d. (A bi-monthly Journal of Research. 

Agriculture and Animal Hus- 
bandry for the general reader 
interested in agriculture or live¬ 
stock in India or the Tropics). 

The Madras Agricultural Journal K. Ramiah (Editor). 

(Monthly). Annual subscrip- Published by the M. A. 

tion Rs. 4. S. Union, Agricultural 

and Research Institute, 

Coimbatore. 

The Journal of the Trichinopoly Issued by the Trichino- j The Secretary, The Tri- 
District Agricultural Ast>orin- poly District Agrioul- ohinopoly District 

tion ♦—(English and Tamil). tural Association, Top- | Agricultural Associa- 

Quarterly. Annual subscrip- pakulam Post. tion, Teppakulam 

tion Re. 1-8-0 for non-members, Post, 

free for members. 

The Journal of tke Mysore Agricul- B. Narasimha Iyengar 1 The Secretary, The 
tural and Experimental Union .— (Chief Editor). ' Mysore Agricultural 


(English). Quarterly. Price, 

As. 12 per oopy. 


and Experimental 

Union, Seshadri Road, 
Bangalore. 

The Journal of the Mysore Agricul - 
tural and Experimental Union .— 
(Kannada). Monthly. Prioe 
As. 4 per copy. 

N. Vehkatasubbaiya 

Ditto. 

The Poona Agricultural College 
Magazine. —-(Quarterly). Annual 
subscription Rs. 2-8-0. 

V. 0. Deshpande and 
S. M. Rao (Editor). 

The Editor, Poona Agri- 
cultural College, Maga¬ 
zine, Poona. 

Shethi Shetkhari (Marathi, Month¬ 
ly). Annual subscription 

Re. 1-8-0. 

Vasudev Ganesh Pande. 

The Editor, Shetki Shet- 
kari, Agricultural 

College, Poona. 

The Planters' Journal and Agricul¬ 
turist (Poftmghtly). Annual 
subscription Ra. 10 or 16s. 

Theo. H. Thorne (Edi¬ 
tor). 

The Manager, The Plan¬ 
ter’s Journal and Agri¬ 
culturist, 13, Ezra 
Mansions, Calcutta. 

> 

( 7$0 ) 


Manager of Publica¬ 
tions, Delhi. 


The Secretary, M. A. S. 
Union, Agricultural 
College, Lawley Road, 
P. O. 
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Krishi-Sampad (Bengali, Month* N. K. Ghosh (Editor) . Manager, Krishi Sam* 
ly). Annual subset iption pada Office Dacca. 

Rs. 3. 

Mufidul Mazarain (Urdu) . . Issued by the Department Government Printing 

of Agriculture, United and Stationery, U. P., 

Provinces. Allahabad. 

Ki8an Upkarak (Hindi) . . Ditto . Ditto. 

The Allahabad Farmer (Bi-month- B. M. Pugh (Editor). The Allahabad Agricul¬ 
ly). Annual subscription in Published by the Agri- tural Institute, United 

India Rs. 2. cultural Institute, Provinces (American 

Allahabad. Presbyterian Mission), 

Allahabad. 

Seasonal Notes .—(Price, As. 4 per Issued by the Depart- Government Printing, 

copy). mont of Agriculture, Punjab, Lahore. 

Punjab. 

The Nagpur Agricultural College Published by P. D. Nair, The Editor, the Nagpur 
Magazine (Quarterly). Annual Agricultural College, Agricultural College 

subscription Rs. 3. Nagpur. Magazine, College of 

Agriculture, Nagpur. 

Kisan (Hindi—Quarterly) Annual Issued by the Agncul- B. N. Sarcar, Esq., 

subscription Rs. 2 or As. 8 per tural Association, Bihar Senior Marketing Offi- 

copy. and Orissa. cer and Editor, “ Ki¬ 

san ”, Patna. 

The Production of Cigarette To- F. J. F. Shaw and Kashi Manager of Publica- 

bacco by Flue-curing (Pusa Ram. tions, Delhi, 

Bulletin No. 187, revised 1936) 

Price Re. I or h. 9d. 

Reports on the work of the Agri- Issued by the Depart- Superintendent, Gov- 

cultural Stations in the Madras ment of Agriculture, eminent Press, 

Presidency for 1933-34. Madras. Madras. 

Villagers* Calendar for 1935-36 Ditto Ditto. 

(Tamil, Tolugu and Kanarese). 

Price Anna 1 each. 

Electricity in Agriculture . Issued by the Madras Ditto. 

G overnment, Electri * 

city Department. 

Electric Power for Agricultural 
Uses. 


Ditto 


Ditto. 
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i i 

GENERAL AGRICULTURE—confrf. 

A Bund forming Implement. 
(Tamil* Kanarese and Malaya- 
lain) Leaflet No. 61 of the Depart¬ 
ment of Agriculture* Madras. 

N. G. Charley 

Superintendent, Gov¬ 
ernment Press, 

Madras. 

Cotton Leaflet No. 66 of the 
Department of Agrioulture, 
Madras (English, Tamil and 
Kanarese). 

A. C. Edmonds 

Ditto. 

How to send specimens for exa¬ 
mination. (Reprinted). Leaflet 
No. 21 of the Department of 
Agrioulture, Madras. 

1 

B. R. Srinivasa Iyengar 

Ditto. 

The Economic Condition of the 
Ryot in the Vizagapatam Dis¬ 
trict and how to improve it. 
Bulletin No. 46 of the Depart¬ 
ment of Agrioulture, Madras. 
Price, As. 6. 

JogiRaju 

Ditto. 

Some praotioal hints on Beekeeping. 
Bulletin No. 37 of the Depart¬ 
ment of Agriculture, Madras. 
Prioe Re. 1. 

S. Ramachandra Iyer . 

Ditto. 

Tokra (Ovabanche sp.) A pest on 
tobacco. 

T. Budhavidheya Rao 
Naidu. 

Ditto. 

Annual Report of the Department 
of Agriculture, Bombay, for 
1033-34. Price As. 9. 

Issued by the Depart¬ 
ment of Agriculture, 
Bombay. 

Government Central 
Press, Bombay. 

Annual Report of the Department 
of Agriculture in Sind for the 
year 1983-34. 

Issued by the Chief Agri¬ 
cultural Officer, Sind. 

Ditto. 

Note on Cotton Cultivation (re¬ 
vised). Bulletin No. 2 of 1932 of 
the Department of Agriculture, 
Bengal. 

Issued by the Depart- 
ment of Agriculture, 
Bengal. 

Bengal Government 

Press, Alipore, Bengal. 

Report on the Administration of 
the Department of Agriculture, 
United Provinces, for the year 
ending June 1984. 

Issued by the Depart¬ 
ment of Agriculture, 
United Provinces. 

Government Printing 
and Stationery,United 
Provinces, Allahabad. 
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GENERAL AGRICULTURE—ccmfcT. 

A Summary of the Important Issued by the Depart- Government Printing 
results arrived at or indicated ment of Agriculture, and Stationery, United 

by the Agricultural Stations in United Provinces, Provinces, Allahabad, 

the United Provinces during the 
year 1033-34. 

Methods of Improvement in Crops. R. L. Sethi, B. L. Sethi Ditto. 

Bulletin No. 1, General Series and T. R. Mehta, 
of the Department of Agri¬ 
culture, United Provinces. 

Early Sowing of Sugarcane. Issued by the Depart- Ditto. 

(Urdu) Leaflet No. 6 of the ment of Agriculture, 

Department of Agriculture, United Provinces. 

United Provinces. 

Utilization of Water Hyacinth as Ditto . . Ditto. 

Manure. Leaflet No. 24 of the 
Department of Agriculture, | 

United Provinces. 

Field rats in the United Provinces Ditto . . Ditto. 

(Hindi), Leaflet No. 6 of the 
Department of Agriculture, 

United Provinces. 

Annual Report of the Department Issued by the Depart- Government Printing, 
of Agriculture, Punjab for the ment of Agriculture, Punjab, Lahore, 
year ending 30th June 1934. Punjab. 

Price Re. 1-4-0. 

Prospectus of the Punjab Agri- Ditto . . Ditto, 

cultural College, Lyollpur. 

Instructions to Silk Worm Rearer. Ditto . Ditto. 

Leaflet No. 126 of the Depart¬ 
ment of Agriculture, Punjab. 

A New Early-maturing Strain of Ditto . Ditto. 

- Punjab- American 43 F. Leaflet 
No. 126 of the Department of 
Agriculture, Punjab. 

Rich Manure. The Gold of Far- Issued by the Depart- Government Printing, 
mers, Nos. 1 and 2 (Revised). ment of Agriculture, Central Provinces, 

(English, Hindi and Marathi). Central Provinces. Nagpur. , 
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GENERAL AGRI CULTURE—confrf. 

A short note on field rats and how Issued by the Depart- Government Printing, 
to control them (Revised). meat of Agriculture, Central Provinces, 

(English, Hindi and Marathi). Central Provinces. Nagpur. 

Cultivation of substitute Crop for Issued by the Depart- Assam Government 
Jute (Bengali and Assamese). ment of Agriculture, Press* Shillong. 

Bulletin No. 6 of 1935 of the Assam. 

Department of Agriculture, 

Assam. 

Annual Report on the Department Issued by the Govern- Manager, Government 
of Agriculture, North-West ment of the North-West Stationery and Print- 

Frontier Province for 1933-34. Frontier Province, ing, North-West 

Peshawar. Frontier Province, 

Peshawar. 

Summary Proceedings of the Issued by the Publicity Indian Central Cotton 
Twenty-ninth meeting of the Officer, Indian Central Committee, Bombay. 
Indian Central Cotton Com- Cotton Committee, 

mittee, Bombay, held on the Bombay. 

28th and 29th August 1934. 

Price Re. 1. 

Summary Proceedings of the Thir- Ditto. Ditto, 

tieth Meeting of the Indian 
Central Cotton Committee, 

Bombay, held on the 4th and 
5th February 1935. Price Re. 3. 

Annual Report of the Department Issued by the Depart- Alijah Durbar Press, 
of Agriculture, Gwalior Govern- ment of Agriculture, Gwalior, 

ment for the year 1932-33. Gwalior Government. 

A Summary of the Present Acti- Ditto . , Ditto, 

vities of the Department of 
Agriculture, Gwalior Govern¬ 
ment Bulletin No. 15. 

Annual Report of the Coffee W. Wilson Mayne « Superintendent, Gov- 
Scientific Offioer, 1934-35. Price eminent Press, Banga- 

As. 4. lore. 

Annual Administration Report of Issued by the Depart - 
the DepaJPtment of Agriculture, ment of Agriculture, 

Mysore Stale far 1933-34. Price Mysore. 

Re. 1-8. 


Ditto. 
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GENERAL AGRICULTURE—conc/rf. 

* 

Report on the Administration of 
the Department of Agriculture 
and Fisheries, Travancore State, 
for the year 1933-31. 

Issued by the Director of 
Agriculture and Fish¬ 
eries, Travancore. 

Government Press, 

Travancore. 

T. E. B. No. 1, Paddy Seeds evolv¬ 
ed by the Botanist for the 
Alkaline Lands in South Travan¬ 
core. 

N. K. B. Kurup . 

Ditto. 

Typha Spp . (Tamil Champa). A 
Note in English. 

Ditto 

Ditto. 

Manuring of Coconut Palms 

M. K. Narayana Pillai . 

Ditto. 

Report on the Administration of 
the Agricultural Department, 
Cochin State, for the year 
1933-34. 

Issued by the Superin¬ 
tendent of Agriculture, 
Trichur. 

Cochin Government 

Press, Emakulam. 

Marketing Survey. (Malayalam) . 

Ditto 

Ditto. 

Seeds and Seed Selection (Mala¬ 
yalam). 

Ditto 

Ditto. 

Bombay Cotton Annual. No. 14. 
Price Rs. 2. 

Issued under the autho¬ 
rity of the East India 
Cotton Association, 

Ltd., Bombay. 

Published by the Mana¬ 
ger, Cloaring House, 
E.I.C.A- Bombay. 

AGRICULTURAL ECONOMICS 


Family Budgets, 1932-33, of Four 
Tenant-cultivators in the Lyall- 
pur District. The Board of 
Economio Enquiry, Punjab. 
Publication No. 40. Price, 
As. 6. 

Haidar Kartar Smgh * , 

Published by C. & M. 
Gazette, Ltd., Lahore 

An Economic Survey of Gajja 
Chak, a village in the Gujran- 
wala District of the Punjab. 
Board of Economic Enquiry, 
Punjab* Rural Section Publi¬ 
cation No. 31. Price Rs. 3. 

Inquiry conducted by 
Anchal Dass under the 
supervision of C. E. 
Strickland. 

Ditto. 
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AGRICULTURAL STATISTICS 

Estimates of Area and Yield of Issued by the Department! Manager of Publics* 
Principal Crops in India, 1933- of Commercial Intelli- tions, Delhi. 

34. genoe and Statistics, 

India, Calcutta. 

Agricultural Statistics of India Ditto . Ditto. 

1931-32, Vol. II. 

Quinquennial Report on the Aver- Ditto . Ditto, 

age Yield per acre of Principal 
Crops in India for the period 
ending 1931-32. Price Re. 1-14 
or 3*. 3d. 


Season and Crop Report of the Issued by the Board of Superintendent, Gov- 
Madras Presidency, 1933-34. Revenue, Land Re- eminent Press, Madras. 

venue and Settlement, 

Madras. 


Annual Season and Crop Report Issued by the Depart- Government Central 
of the Bombay Presidency for ment of Agriculture, Press, Bombay, 
the year 1933-34. Price As. 7. Bombay. 


Season and Crop Report of Bengal Issued by the Depart- Bengal Government 
for 1934-35. ment of Agriculture, Press, Alipore, Bengal. 

Bengal. 


Monthly and Annual Rainfall Ditto . Ditto. 

Tables in the Provinoe of Bengal 
for 1934. 


Season and Crdp Report of the Issued by the Cominis- Superintendent, Govem- 
Department of Agriculture, sioner of Settlements ment Printing and 

Burma, 1933-34 and Land Records, Stationery, Burma. 

Burma. Rangoon. 


Season and Crop Report, Bihar Issued by the Depart- Superintendent, Gov- 
and Orissa, 1934-35. ment of Agriculture, emment Printing, 

Bihar and Orissa. Bihar and Orissa, 

Gukarbagh. 
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SUGAR RESEARCH 


The Open-Pan System of White 
Sugar Manufacture. (2nd edi¬ 
tion, 1935). Scientific Mono¬ 
graph No. 3 of tho Imperial 
Council of Agricultural Re¬ 
search. Price Rs. 3-2-0 or 
5*. 6d. 

R. C. Srivastava . 

j 

Manager of Publica¬ 
tions, Delhi. 

The Planting of Sugarcane. 
Bulletin No. 38 of the Depart¬ 
ment of Agriculture, Madras. 
Price, As. 4. 

A. C. Edmonds. . 

Government Press, 

Madras. 

Good Our and Method of its ma¬ 
nufacture (Urdu) Leaflet No. 20 
of the Department of Agricul¬ 
ture, United Provinces. 

Issued by the Depart¬ 
ment of Agriculture, 
United Provinces. 

Government Printing 
a id Stationery, United 
Provinces, Allahabad. 

Sugarcane in Burma with a Note 
on the possibility of White 
Sugar Manufacture in the Pyin- 
mana area. Agricultural Sur¬ 
vey No. 19 of 1934 

Issued by tho Depart¬ 
ment of Agriculture, 
Burma. 

G ov emment Printing 
and Stationery, 

Burma, Rangoon. 

A Rough Survey of suitable Sugar¬ 
cane areas in Kyaukse Dis¬ 
trict. 

Ditto 

Ditto. 

Profits from new and ratoon canes 
(English and Hindi). Leaflet of 
the Department of Agriculture, 
Central Provinces. 

Issued by the Depart¬ 
ment of Agriculture, 
Central Provinces. 

Government Printing, 
Central Provinces, 
Nagpur. 

COTTON TECHNOLOGY 


Combing of good quality Indian 
Cotton. Technological Bulle- 
ting. Series A, No. 27. Price 
Re. 1. 

1 R. P. Richardson and 
[ Nazir Ahmad. 

[Indian Central Cotton 
Committee, Bombay. 

Effect of Storage prior to ginning 
on the Spinning Quality of 
Cotton. Technological Bulle¬ 
tins* Series B, No. 19. Price 
As. 8. 

Nazir Ahmad 

Ditto. 
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COTTON 

Report on the staple length of 
the Indian Cotton Crop of 1934- 
35 season. Statistical Leaflet 
No, 1. Second Issue (1934-35). 
Price 1 Anna. 

i . .. ‘ 1 " ,tM 

TECHNOLOGY —contd 

Issued by the Indian Cen- 
1 tral Cotton Committee, 

J Bombay. 

u 

Indian Central Cotton 
Committee, Bombay. 

Spinning Test Report (No 559) 
on Samples of C. P. No. 1 Cot¬ 
ton, 1934-35. Technological Cir¬ 
cular No. 158. Price As. 4. 

Ditto « 

Ditto. 

Spinning Test Report (No. 560) 
on Samples of Berar Cotton, 
1934-35 Technological Circular 
No. 159. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 561) 
on Samples of Khandesh Cotton, 
1934-35. Technological Circu¬ 
lar No. 160. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 566) 
on Samples of Khandesh 
Cotton, 1934-35. Technolo¬ 
gical Circular No. 161. Price 
As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 567) 
on Samples of Moglai Cotton, 
1934-35. Technological Circu¬ 
lar No. 162. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 568) 
on Samples of Bengal Cotton, 
1934-35. Technological Circu¬ 
lar No. 163. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 570) 
on samples of Ujjain ’(Ujjain) 
Cotton, 4934-35. Technological 
Circular No. 104. Prioe As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 571) 
on Samples of Ujjain (Mandu- 
sar) Cotton, 1934-35. Techno- 
logical Circular No. 165. Price 
A*.4. 

Ditto 

Ditto* 






LIST OF AGRICULTURAL PUBLICATIONS 


789 


Title 

Author 

Where published 
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COTTON TECHNOLOGY—confrf. 

Spinning Teat Report (No. 577) 
on Samples of Hubli Kumpta 
Cotton, 1934-35. Techno¬ 
logical Circular No. 166. 

Price As. 4. 

Issued by the Indian Cen¬ 
tral Cotton Committee, 
Bombay. 

Indian Central Cotton 
Committee, Bombay. 

Technological Report on Gadag 1 
(Dharwar-American), 1934-35. 
Technological Circular No. 167. 
Price As. 4 

Ditto 

Ditto. 

Spinning Test Report (No. 582) 
on Samples of Latur Cotton, 
1934-35. Technological Cir¬ 
cular No. 168. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 583) on 
Samples of Nanded Cotton, 
1934-35. Technological Cir¬ 

cular No. 169. Price As. 4. 

Ditto 

i 

j 

i 

Ditto. 

Spinning Test Report (No. 584) 
on Samples of Muttia Cotton, 
1934-35. Technological Cir¬ 
cular No. 170. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 691) 
on Samples of Broach Cotton, 
1934-35. Technological Cir¬ 
cular No. 171. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 592; 
on Samples of Jagadia Cotton, 
1934-35. Technological Cir¬ 
cular No. 172. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 593) 
on Samples of Punjab Amerioan 
Cotton, 1934-35. Technological 
Circular No. 173. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 595) 
on Samples of Bailhongal Cotton, 
1984*35. Technological Cir¬ 
cular No, 174. Price As. 4. 

Ditto 

Ditto. 
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COTTON 

i i 

TECHNOLOGY—confcf. 

Spinning Test Report (No. 596) 

Issued by the Indian 

Indian Central Cotton 

on Samples of Broaoh Cotton, 
1934-35. Technological Cir¬ 
cular No. 175. Prioe As. 4. 

Central Cotton Com¬ 
mittee, Bombay. 

Committee, Bombay. 

Spinning Test Report (No. 597) 
on Samples of Karunganni Cot¬ 
ton, 1934-35. Technological 
Circular No. 178. Prioe As. 4. 

Ditto 

Ditto, 

Spinning Test Report (No. 598) 
on Samples of Timppur Cam¬ 
bodia Cotton, 1934-35. Tech¬ 
nological Circular No. 177. 
Prioe As. 4. 

Ditto ♦ 

Ditto. 

Spinning Test Report (No. 599) 
on Samples of Northern Cam¬ 
bodia Cotton, 1934-35. Tech¬ 
nological Circular No. 178. Prioe 
As. 4. 

Ditto 

i 

Ditto. 

Spinning Test Report (No. 600) 
on Samples of Farm Westerns 
Cotton, 1934-35. Technological 
Circular No. 179. Prioe As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 602 
on Samples of Miraj Cotton, 
1934-35. Technological Cir¬ 
cular No. 181. Price As. 4. 

Ditto 

Ditto, 

Spinning Test Report (No. 603) 
on Samples Nandyal Cotton, 
1934-35. Technological Cir¬ 
cular No. 182. Price As. 4. 

Ditto 

i 

Ditto. 

Spinning Test Report (No. 604) 
on Samples of Surat Cotton, 
1934-35. Technological Cir¬ 
cular No* 183. Prioe As. 4. 

Ditto 

Ditto. 

, 

Spinning Test Report (No, 606) 
on Samples of Timppur Cam¬ 
bodia Cotton, 1934-35. Tech¬ 
nological dimi i** No. 184. 

Prioe As. 4. 

Ditto . 

Ditto. 
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Author 

Where published 

COTTON TECHNOLOGY—conc/t 


Spinning Test Report (No. 007) 
on Samples of African Busoga 
Cotton, 1934-35. Technological 
Circular No. 185. Prico As. 4. 

Issued by the Indian 
Central Cotton Com¬ 
mittee, Bombay. 

Indian Central Cotton 
Committee, Bombay. 

Spinning Test Report (No. 608) 
on Samples of Kampala Cotton, 
1934-35. Technological Cir¬ 
cular No. 186. Price As. 4. 

Ditto 

Ditto. 

Spinning Test Report (No. 609) 
on Samples of Hubli Upland 
Cotton, 1934-35. Technological 
Circular No. 187. Prico As. 4. 

Ditto 

Ditto. 

Technological Report on Punjab- 
American 4F, 1934-35. Tech¬ 
nological Circular No. 188. 
Price As. 4. 

Ditto ♦ 

Ditto. 


FRUITS 


Report of the Committee on the 
Improvement in the Marketing 
of Fruit and Vegetables in the 
town of Bombay 1934. Price 
Re. 1. 

Issued by the Committee 
appointed by the Gov¬ 
ernment of Bombay. 

Government Central 

Press, Bombay. 

The Guava (Urdu). Bulletin No. 8 
Fruit Series of the Department 
of Agriculture, United Pro¬ 
vinces. 

W. S. Smith 

Government Printing 
and Stationery, U. P., 
Allahabad. 

The Note on Pine Apple. Bulle¬ 
tin No. 9, Fruit Series of the 
Department of Agriculture, 
United Provinces 

V. Sane 

Ditto. 

■ 

Sundry papers on Fruit Develop- 
ment, Fruit Growers Organi- 
* zation and the necessity of im¬ 
proving the basis of marketing 
(Hindi). Bulletin No. 11, Fruit 
Series of the Department of 
Agriculture, United Provinces. 

R. G. Allan . 

i 

i 

Ditto. 

A Study of the Marketing of 
Fruits at Calcutta. 

Issued by the Depart¬ 
ment of Agriculture, 
Bihar and Orissa. 

Government Press, 

Bihar and Orissa, Gul* 
zarbagh. 
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LAC 


A Simple Method for the Forecast P. S. Negi . 
of Emergence of Lao Larv©. 

A Simple Method for the Forecast Issued by the Indian Lac 
of Emergence of Lao Larvee in Research Institute, 

Oriya. Namkum. 

Lew and the Indian Lac Research Dorothy Norris, P. M. 
Institute. Glover and R. W. Aldis. 

Lao Cultivation and Shellac In- P.M. Glover, 
dustry. 

The Alimentary Canal, its Appen- P. S. Negi . 
dages, Salivary glands and the 
Nervous System of the Adult 
Female Lac Insect., Laccifer 
laoca Kerr (Coccid©). 

The Developmental Stage* of P.M. Glover. 

Bracon tachardic 0 Cum (Hym), 


The Indian Lac Re¬ 
search Institute, 
Namkum, Ranchi. 


AGRICULTURAL SCIENCE 
GENERAL 

The Indian Journal af Agricul• Issued under the autho- Manager of Publics- 
tural Science, Vol. V f parts 1,2 A rity of the Imperial tions, Delhi. 

3. Annual subscription Rs. 15 or Council of Agricultural 
24^. (Original scientific work Research, 
in the various branches of science 
applied to agriculture, formerly 
published in the Memoirs of the 
Imperial Department of Agri¬ 
culture in India is now published 1 
in the InMm Joumai of Agri - 1 
ruUttrai Science.) I 
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1 

Title 

Author 

Where published 


BOTANY 


The Bombay Grasses. Scientific 
Monograph No. 5 of the Imperial 
Council of Agricultural Research. 
Price Rs. 20-12-0 or 32$. 8d. 

E. J. Blatter and C. 1 
McCann. Illustrated by' 
B. K. Bhide. 

Manager of Publication*, 
Delhi. 

Scientific Report of the Rice 
Research Stations, Bihar and 
Orissa, Sabour for the year ending 
31st March 1934. 

Issued by the Depart¬ 
ment of Agriculture, 
Bihar and Orissa. 

Superintendent, Gov¬ 
ernment Printing, 

Bihar and Orissa, 
Culzarbagh. 

CHEMISTRY AND PHYSMKAL CHEMISTRY 

Making of Pouderette from Night 
Soil (English). Leaflet No. 67 of 
the Department of Agriculture, 
Madras. 

P. V. Ramiah 

Government Press, 

Madras. 

Report on investigation on a Now 
and Simple Process for the 
Manufacture of Active Charcoal 
from Paddy husk and on the 
Manufacture of ‘ Cream Jaggery * 
using the Active Carbon. Bulletin 
No. 39 of the Department of 
Agriculture, Madras. Price 

As. 10 

B. Viswanath 

Ditto. 

A Deoennial Review of Biochemical 
Investigations on Soils carried 
out in the Central Provinces and 
Berar (Hindi and Marathi). 

Issued by the Depart¬ 
ment of Agriculture, 
Central Provinces. 

Government Printing, 
Central Provinces, 

Nagpur. 

The Preparation of Bone-Char 
Manure. Leaflet No. 10. 

Issued by the Director, 
Institute of Plant In¬ 
dustry, Indore. 

The Director, Institute 
of Plant Industry and 
Agricultural Adviser 
to States in Central 
India and Rajputana, 
Indore. 

Xhe Making of Rain-Watered 
Compost Manure from Farm 
Wastes. (Revised). Leaflet 

No. 2. 

Ditto 

Ditto. 

Use of Scientific Manures suoh as 
Oilcake, Fish Manure, Prawn 
Dust, etc. (Maiayalam). 

Issued by the Superin¬ 
tendent of Agriculture, 
Trichur. 

i 

Cochin Press, Etna- 
kulam. * 
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CHEMISTRY AND PHYSIflHBCAL CHEMISTRY—con/d. 

Restoring the used up Nutritious Issued hy tho Super in- i Cochin Press, Ema* 
Matters and retaining the fer- tendent of Agriculture, j kulam. 

tility of the Soil (Malayalam). Trichur. 

Preparation of Cattle Manure and Ditto . . i Ditto. 

Composts (Malayalam). I 

Studies on the Pectio Substances Issued by the Secretary, The Secretary, United 
in Tea. Bulletin No. 8. Price United Planters’ Asso- Planters* Association 

Re. 1 for members and Rs. 2 for ciation of Southern of Southern India, 

non-members. India. Glen View, Coonoor, 

Nilgiris. 

The Nitrogen Distribution in Tea. Ditto. Ditto. 

Bulletin No. 7. Price Re. 1 for 
members and Rs. 2 for non¬ 
members. 

The Aroma of Tea. Bulletin No. Ditto . . Ditto. 

8, Price Re. 1 for members and 
Rs. 2 for non-members. 

Night Soil Compost Manure. Lea- K. R. Narayana Iyer . The Director of Agri- 
fiet of the Department of Agri- culture and Fisheries, 

culture, Travancore. Travancore. 

The Relation between Exchange- A. N. Puri . . . Superintendent, Gov- 

able Sodium and Crop Y ields in emment Printing, 

the Punjab Soils and a New Punjab, Lahore. 

Method of Characterising Alkali 
Soils. Punjab Irrigation 
Research Institute, Rosearch 
Publication Vol. IV, No, 5. 

A Simple Method for Determining Balmokand Anand and Ditto, 

the Reaction and Titration A. N. Puri, 
curves of Soils. Punjab Irriga¬ 
tion Research Institute, Research 
Publication, Vol. IV, No. 6. 

PLANT DISEASES 

The Fungi of Bombay. Bulletin I B. N. Uppal, M. K. Patel { Government Central 
No. 176 of 1934 of the Depart* and M. N. Kamat. Press, Bombay, 

ment of Agrigftffture, Bombay. 

Price Aa. IS. ‘ ’ 
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Two Common Diseases of Citrus 
Trees in the United Provinces 
(Urdu and Hindi). Bulletin 
No. 7. Fruit Series of the De¬ 
partment of Agriculture, United 
Provinces. 

P. K. Dey . 

Government Printing 
and Stationery, United 
Provinces, Allahabad. 

Ear Cookie Disease of Wheat. 
Leaflet No. 127 of the Depart¬ 
ment of Agriculture, Punjab. 

Issued by tho Depart¬ 
ment of Agriculture, 
Punjab. 

Government Printing, 
Punjab, Lahore. 

A Method of Prevention of Smut 
in Jowar (Revisod). (English, 
Hindi and Marathi). Leaflet of 
the Department of Agriculture, 
Central Provinces. 

Issued by the Depart¬ 
ment of Agriculture, 
Central Provinces. 

Government Printing, 
Central Provisoes, 

Nagpur. 

Control of Jowar Smut (Revised). 
(English Marathi and Hindi). 
Leaflet of tho Department of 
Agriculture, Central Provinces. 

Ditto 

Ditto. 

Report on the Disease of the 
Coconut Palm. Leaflet of the 
Department of Agriculture, 
Travanoore. 

M. K. Varghese . 

The Director of 

Agriculture and 

Fisheries, Travanoore. 


ENTOMOLOGY. 


List of Publications on Indian 
Entomology, 1933. Miscella¬ 
neous Bulletin No. 5 of the 
Imperial Council of Agricultural 
Research. Price As. 9 or h. 

Compiled by the Offg. 
Imperial Entomologist, 
Pusa. 

i 

Manager of Publica¬ 
tions, Delhi 

A Pest on Stored Paddy (English, 
Tamil, Telugu, Kanaieso and 
t Malayalam). Leaflet No. 65 of 
the Department of Agriculture, 
Madras. 

T. V. Ramakrishna Iyer. 

G ovemment Press, 

Madras. 

The House Ffy Nuisance and its 
Control with Maggot Traps 
(Kanarese and Malayalam). 
Leaflet No. 64 of the Depart¬ 
ment of Agriculture, Madias. 

Ditto 

i 

Ditto. 
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Inseot and Fungus Pests of Stored T. V. Ramakrishna Iyer Government Press, 
Paddy. Leaflet No. 68 of the Madras. 

Department of Agriculture, 

Madras. 

Sugarcane Borer (Urdu). Leaflet Issued by the Depart- Government Printing 
No. 19 of the Department of meat of Agriculture, and Stationery, Unit-’ 

Agriculture, United Provinces. United Provinces. ed Provinces, Allaha¬ 

bad- 

Stern Borer of Sugarcane. Leaflet Ditto . Ditto. 

No. 22 of the Department of 
Agriculture, United Provinces. 

Pynlla Attack on Sugarcane (Eng- Ditto . Ditto, 

lish and Hindi). Leaflet No. 23 
of the Department of Agricul¬ 
ture, United Provinces. 


VETERINARY SCIENCE AND ANIMAL HUSBANDRY 

Agriculture and Livestock in India, Issued under the autho- Manager of Publica- 
Vol. V, parts 2, 3 and 4. An- rifcy of the Imperial tions, Delhi, 

nual subscription Rs. 6 or 9*. 9d. Council of Agricultural 
(A bi-monthly Journal of Agri- Research, 
culture and Animal Husbandry 
for the general reader interested* 
in agriculture or livestock in 
India or the Tropics). 

The Indian Journal of Veterinary Ditto . Ditto. 

Science and Animal Husbandry, 

Vol. V, parts i and 2. Annual 
subscription Rs. 6 or 9s. 9d. 

(A quarterly Jpumal for the 
publication of scientific matter 
relating to the health, nutri¬ 
tion and breeding of livestock). 

The Indian Veterinary Journal P. Srinivas Rao (Editor) The Editor, The Indian 
(The Journal of the All-India Veterinary Journal, 26 

Veterinary Association). Quar- Wallajah Road, Mad- 

terly Annttsl aubscription Rs. ras. 

4 or 6#. 4d. for’ members and 
Rs. 8 or 19*. for others. 
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'The Untied Provinces Veterinary 
Magazine (English and Urdu). 
Monthly. Issued free to mem¬ 
bers of the U. P. Veterinary 
Association. 

The Punjab Veterinary Journal . 


The Central Provinces Veterinary 
Journal (Quarterly). 


Helminth Parasites of the Domes¬ 
ticated Animals in India. Sc. 
Mon. No. 0 of the I. C. A. R. 
Price Rs. 7-12 or 13*. 3d. 

Annual Administration Report of 
• the Civil Veterinary Department, 
Bombay Presidency, 1933-34. 

Annual Report of the Civil Vete¬ 
rinary Department, Bengal and 
f Bengal Veterinary College, for I 
. the year 1933-34. 


Annual Report of the Civil Vete¬ 
rinary Department, Punjab for 
the year 1933-34. 

Prospeotus of the Punjab Veteri¬ 
nary College, Lahore, for the 
session 1935-36. 

^Syllabus of Lectures, etc., for the 
Diploma Course of L. V. P. 
(Punjab). 

Report on the Veterinary Depart¬ 
ment, Burma for the year 
ending 31st March 1934. 


Issued by the United 
Provinces Veterinary 
Association. 


Issued by the Punjab 
Veterinary Association. 

Issued by the Central 
Provinces Veterinary 
Association 

G. D. Bhalerao 


Issued by the Director 
of Veterinary Services, 
Bombay. 

Issued by the Director 
of Civil Veterinary 
Department and by the 
Principal Bengal Vete¬ 
rinary College. 

Issued by the Director, 
Veterinary Services, 
Punjab. 

Ditto 


Ditto 


Issued by the Director, 
Veterinary Services, 
Burma. 


Secretary, United Pro* 
vinoes Veterinary 
Association, Lucknow. 


The Editor, The Punjab 
Ve terinary J ournal* 
Lahore. 

The Honorary Secre¬ 
tary, Central Provinces 
Veterinary Associa¬ 
tion, Nagpur. 

Manager of Publica¬ 
tions, Delhi. 


Government Central 
Press, Bombay. 


Bengal Government 
Press, Alipore. 


Government Printing, 
Punjab, Lahore. 


Ditto. 


Ditto. 


Superintendent, Gov¬ 
ernment Printing and 
Stationery, Burma. 


How to improve Cattle. Leaflet 
Nos. 1 and 2 (Revised). (Eng¬ 
lish, Hindi and Marathi). 


Issued by the Depart¬ 
ment of Agriculture, 
Central Provinces. 


Government 

Nagpur. 


Printing, 
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VETERINARY SCIENCE AND ANIMAL HUSBANDRY—onncfd. 

Silage of Uridat or Jhora gkaa— Issued by the Depart- Assam Governmeat 

wild deep water paddy. (Eng- ment of Agriculture, Press, Shillong. 

Hsh and Assamese). Bulletin No. Assam. 

7 of 1935 of the Department 
of Agriculture, Assam. 

Annual Report on the Civil Vote- Issued by the Superin- Manager, Government 
fiaary Department, North-West tendent, Civil Yeterina- Stationery and Print- 

Frontier Province for 1933-34. ry Department, North- ing, North-West Fron- 

Price Re* 1-13 or 2s. West Frontier Brovin- tier Province, Pasha- 

ee. war. 

Ticks on Domestic Cattle (Malaya- Issued by the Supenn- Cochin Government 

* lam.) tendent of Agriculture, Press, EmakuUm. 

Trichur. 

Our Cattle (Malayalam) . Ditto . Ditto 

Silage (Malayalam) . . . Ditto . Ditto 

A brief report on the Improve- A. A. Ma&tesro Superintendent, Gav- 

ment of Sheep in Mysore. eraasent Pre e n, Ban¬ 

galore. 

Feeding of Livestoek. Leaflet of T. C. Kochuani Pilkai . Published by the Dh»c- 
the Department of Agriculture, tor of Agneultnro and 

Travancore. Fisheries^ Travaneote* 

Annual Administration Report of Issued by the Army Government of India, 

the Army Veterinary Services Headquarters, Quarter* Frees, Simla* 
in India for 1933*34. master General** 

Branch. 
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Research (Publication Section), Imperial Record Department Building, New 
Delhi:— 

1. Manual of More Deadly Forms of the Cattle Diseases in India (1903), 

3rd Edition. 

2. Notes on the Cattle of Mysore by A. Kristnasamiengar and Captain 

H. T. Pease (1912). 

3. The Indigenous Breeds of Cattle in Rajputana by Major F. S. H. 

Baldrey (1911). 

4. The Fodder Grasses of N. India, by Duthie. 

5. Some experiments in the treatment of surra in camel (1913). 

6. Treatment of surra in horses by means of arsenic and its derivation. 

7. Cure of surra in horses by the administration of arsenic. 

8. Immunization against Charbon Symptomatique by means of a single 

vaccine (1909). 

9. Report on the experiment carried out to test the susceptibility of cattle 

for several diseases and on improved method of rinderpest serum 
preparation (1913). 

10. Flax in India, by Robert S. Finlow (1918). 

11. Catalogue of Ferns in the Herbarium of the Government of India at 

Saharanpur (1890). 

12. Agriculture in India, by James Mackenna (1915). 

13. Report of Mr. C. S. Marten on the Foreign Market for Indian Timber 

(1927). 

14. Report on the extension of cinchona cultivation in India, by Lt. Col. 

Gage. 

16. Catalogue of the “ Plants of Kumaun ”, by Sir Richard Strachey and 

Duthie. 

10. Report of the Proceedings of the Second Entomological Meeting (1917). 

17. Report of the Proceedings of the Fifth Entomological Meeting (1924). 

18. Review of Agricultural Operations in India, 1919-20 to 1921-22 and 

1923-24 to 1928-29. 
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10. Report on the progress of Agriculture in India, 1907-09, 1009310, 
1911-12 to 1918-19. 

20. Memoirs of the Imperial Department of Agriculture in India. 

(a) Botanical Series. 

(b) Baoteriologioal Series. 

(c) Chemical Series. 

(d) Entomological Series. 

(s) Veterinary Series. 

21. Agricultural Journal of India. 

22. Journal of the Central Bureau for 


Most of the back numbers are 
available and can be supplied 
as far as possible. i 


for I 

lirv. r 


Ditto. 


Animal Husbandry and Dairy- , 
ing in India. j 

23. Notes on the collection and preservation of entomological specimens : 
Study of life history of insects, by Stebbing (1901). 
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DAM*GE to crops by frost 





A corner of Manuk ling (Property of Sheth Manakehand Kisandas, Uttran, Pardhade, Ka.st Khar.desh) wlicr 

planted with citrus fruits (Santra Orange tieesj. 
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